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STORAGE BATTERY AUTOMOBILES. 

A little while ago we directed attention in these pages to some 
of the excellent results being achieved by storage battery automobiles 
in commercial service. The data were, indeed, remarkable, especially 
when the earlier setbacks and disasters are recalled. To-day any 
New Yorker can see for himself scores of these vehicles plying 
actively on their business errands; and the work can be seen, too, in 
other cities. All this has been, however, short-range operation, and 
when long-distance runs and endurance tests are under consideration, 
the possibilities of the storage battery have been referred to with 
mingled contempt and commiseration by the advocates of steam and 
gasoline types. Admitting as we do gladly all that can be claimed 
for the sturdy contestants that of late plowed their way from New 
York to Cleveland and Pittsburg even when the Pennsylvania and 
New York Central trains had to stop running, we are glad to note 
some recent performances by storage battery vehicles in long-distance 
trials. Hope springs eternal in our breast again as we direct atten- 
tion to the item in our pages about the run from New York to Boston 
last week of Mr. Charles L. Edgar’s tonneau equipped with the 
Edison cell. The distance, 249 miles, was made in 24 hours 56 
minutes actual running time, an average of 10 miles an hour; and 
while charging facilities might have been better, they were certainly 
frequent and discoverable. On the famous Lester Hill, near Spring- 
field, Mass., the battery had to give up 102 amperes of its precious 
current. Recharging appears to have been done at 20 and 40 amperes. 
We look for a renewal of these trials, with different types of bat- 
teries, and in the meantime hasten to commend the public spirit of 
Mr. Edgar in making them. As president of the National Electric 
Light Association, he is thus pointing the way to possible develop- 
ments from which the central stations of the country may reap a 
rich harvest. In this connection, it is an encouraging fact that an- 
other storage battery vehicle,also made the New York-Boston run 
recently, under comfortable circumstances. It is reported that the 
Helios-Upton battery was charged seven times, with an average dis- 
tance per charge of 47 miles, and a cost per charge of about $1.30. 
Such figures lead to optimism, especially when followed up by the 


* 


later report referred to above. 


—_—_— —_—e 


THE RESULTS AT ZOSSEN. 

Each new week sees a new record made at Zossen, in high-speed 
traction. We now have to note that a speed of 13024 miles an hour 
has been attained since this paper last went to press, and even that 
Just 
how long our German friends are going to keep this up, we do not 


may have been excelled before our comment gets into type. 


know, but it is safe to infer that they are still after that 150 miles 
an hour, which has been mentioned as their latest objective goal. At 
any rate, all that they have accomplished is vastly to their credit, 
even if they did not add another inch to their speed. 





All this, moreover, is no idle tour de force. It has been supposed 
or suggested that the main idea was to get a method of transporting 
troops swiftly; but we ventured to intimate quietly some weeks ago 
that a new commercial road from Berlin to Hamburg might be found 
awaiting creation for high-speed purposes, after some of these prob- 
lems had been solved. Confirmation of such a forecast is found in 
a cable dispatch this week from Germany stating that an electric road 
is to be equipped between Hamburg and Berlin, to operate at 100 


miles an hour, and that the Emperor himself is deeply interested 


romans 
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in the execution of the project. It is said, also, that this may be 
the first in a network of such roads covering the Empire. We take 
the distance between Hamburg and Berlin to be somewhat over 150 
miles, and this will be made in 1%4 hours on the new schedule. The 
carrying out of such a plan will be watched with deep interest in 
America, for we, with our vast stretches separating big centers of 
population, trying to get into closer touch all the time, have a great 
stake in the success of enterprises of this character. As to the 
suggested “network” of such roads, that is undoubtedly a very “large 
order” for the present stage of development. Many questions have 
still to be studied, not the least of which are the signaling on the 
technical side, and the profitable schedule on the commercial side. 
But there is some consolation in knowing that the limit of speed in 
transportation has been advanced, and that humanity is not restricted 
forever to the jog-trot of the present steam régime with an average 


far below fifty miles an hour. 


It would seem that demonstrations of this kind must attract the in- 
terest of railroad managers all over the world, and their practical 
views and objections to higher speed will be worth noting. Not long 
since the Pennsylvania Railroad had to abandon its high speed sched- 
ule between New York and Chicago, because of congested traffic. 
Sut congested traffic may arise from an absence of cars and partic- 
ularly from a lack of terminal facilities, and it does not follow that 
faster running must forever be sacrificed on such grounds as that. 
We had hardly supposed there was enough passenger traffic between 
Hamburg and Berlin to warrant this new road, but it is not fair to 
judge from present conditions, for if one thing has been well proven 
it is that the introduction of electricity increases travel and traction 
receipts beyond any precedent. 


— _ — —_ 





THREE-WIRE DISTRIBUTIONS. 

Mr. Mosman’s paper in the current issue is more than anything 
else a rather illuminating study of the high-pressure, direct-current, 
three-wire system which bid fair to make a serious impression on 
the art some two or three years ago. On the face of the proposi- 
tion the use of 220-volt to 250-volt incandescent lamps on a three- 
wire distribution looked well. It implied a very great saving in 
copper and the possibility of competing successfully with alternating- 
current distributions over a fairly long radius. A good deal has 
been done with the system abroad, and a number of plants were in- 
stalled in this country, but as experience was acquired certain practical 
difficulties appeared on which Mr. Mosman lays considerable stress. 
Chief among these was the trouble in getting proper lamps. We be- 
lieve that our American lamps are the peers of any that the world 
produces, and our lamp makers know their business thoroughly; but 
it seems at present out of the question to produce a 250-volt lamp 
good enough to compete on even terms with the best lamps of half 
the voltage. For lamps of similar life the higher the voltage the less 
the efficiency, and except where energy can be very cheaply produced 


a low-efficiency lamp is a serious handicap. 


The difficulty with arc lamps is still more serious, and all the acces- 
sories of the installation are more troublesome at the higher voltage. 
Mr. Mosman shows the increased cost of various items at the higher 
voltage in a table which is striking enough to make one think twice 
before doubling up on voltage. In the present stage of alternating 
distribution there seems to be little reason for a high-pressure, direct- 
current plant, for there is to-day no difficulty in providing a polyphase 
system quite capable of taking care of both lights and motors, and 
that most economically. As an illustration of this, we may point to 
the new Dublin polyphase plant, which displaces a direct-current plant 


and uses throughout a three-phase distribution. Even in manufac- 
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turing plants using power and incidental light, the present tendency 
is toward the use of induction motors on their merits. Until there 
is a radical change for the better in available illuminants for high- 
voltage distribution, we shall be inclined to look upon the 500-volt, 
three-wire system as a makeshift useful in particular cases, but not 
at all to be taken seriously as a dominant factor in the future art. 





ENGINEERING EDUCATION IN GREAT BRITAIN AND AMERICA. 
The preliminary report has recently been printed of the principal 
of the Northampton Institute, a technological educational school in 
the city of London, the administrative board of which sent the prin- 
cipal, Dr. Mullineux Walmsley, to North America this spring on a 
three-months’ tour of inspection, to examine into the nature of engi- 
neering and technological educational training. The principal visited 
34 educational establishments, of various classes, from night schools 
to universities, and interviewed 68 employers, manufacturers, or pro- 
fessional men, not counting teachers. The report sets forth briefly, 
clearly and with precision, the essential facts connected with the 
school and college training of engineering students in this country, 
as well as the general deductions concerning the subsequent careers 


of such students. 


The main conclusions set forth in the report, so far as they relate 
to American students of engineering, are that the colleges endeavor 
to keep in touch with the industrial establishments of the country 
so as to give to the students a scientific training. This training 
enables the students to apply their knowledge subsequently to best 
industrial advantage under actual conditions of their practical work; 
also that the manufacturers and industrial establishments reciprocally 
favor the college graduates, and increasingly appreciate the advant- 
ages of securing technically trained assistants, as raw material for the 
development of their staff. It is to this mutual and reciprocal action 
of employers and technical colleges that we may look for the best 
national development in the future along industrial, manufacturing 


and constructive lines. 





THE CHIEF COMPETITOR OF ELECTRIC LIGHT. 


We print elsewhere the concluding portion of the report of the 
National Electric Light Photometric Committee, the first part of 
which was printed last week. The present section deals with the 
properties of the mantle gas burner. This has long been recognized 
as a cheap and useful means of illumination, but exact data on its 
performance in terms comparable with those used for electric light 
have not been easy to get. There have been a good many makers’ 
tests, which, although doubtless substantially correct, are yet some- 
what open to the suspicion which attaches to ex parte testimony. In 
this instance, however, the data are from an examination made in 
the interest of rivals, and hence it is safe to assume that the results, 
which we believe to be thoroughly impartial, can fairly be counted 


upon in commercial practice. Both the distribution and efficiency 





were measured for three types of mantle—the latest and most ex- 
pensive form, a medium grade and a downright cheap grade. Since 
nearly all mantles have similar forms, it was a foregone conclusion 
that the distributions would be nearly alike and so they proved to be 
—showing nearly circular distribution in a horizontal plane, and in 
a vertical plane that nodal form with a maximum above the hori- 


zontal which the usual shape of mantle most necessarily give. 


The most extraordinary feature of the test was that initially at 
least the three types of mantle gave about the same results in total 


light and in economy, the most costly mantles making the least satis- 
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factory showing, and the burners as a whole showing a consumption 
of about 0.065 cubic foot per mean spherical candle-power. This 
is just about one-sixth the consumption found in an average open 
gas burner. Of course, the vital question is the life of the mantle 
and its retention of a decent color value. These points were not 
tested, but it will doubtless appear that the more expensive mantles 
have a material advantage in life. As to color, we have never seen 
any old mantles that did not burn green—some blue-green, others a 
curious yellowish green, but always offensively green. Until this 
color difficulty is obviated the mantle burner will be steadily at a 
disadvantage as compared with the electric light. The mantle loses 
efficiency in course of protracted burning much as an incandescent 
lamp does, and similarly should be thrown away after a certain 
amount of service, depending on the cost of the supply and the cost 
of renewal; but the light of an incandescent electric lamp does not 
undergo degradation of quality of any serious kind. It burns reddish 
orange after a while, but the color is not objectionable. It is often 
held that for outdoor use the mantle burner is little open to objec- 


tion on account of change of color. 





This claim is founded on fact, for things out of doors—the green 
of grass and trees, the gray of sidewalks and roadway and the neutral 
tints of frame houses—do not suffer much from a greenish hue in the 
lighting, particularly where the general illumination is low, as it 
usually is where mantle burners are installed. The same condition 
holds for the use of the mercury vapor lamp out of doors. But while 
we have never seen life tests of mantle burners used on the street, 
there is reason to suspect far more rapid detrioration than takes place 
indoors, and it is difficult to find a street lighted by mantle burners 
in which a considerable proportion of them are not deteriorated both 
in quality and quantity of light. An interesting feature of the report 
before us is a comparison of the illuminative effect of the mantle 
burners and Nernst lamps of similar power, at different distances 
from the lamp post. The latter holds the advantage near the post, 
but at ordinary spacing of lights there is very little difference, for the 
mantle burner has decidedly the best of the distribution question. 
The Nernst lamp should have a special diffusion system for street 
work to transfer the needlessly bright light under the lamp to a more 
useful point. Neither form of illuminant has any particular advant- 
age for street work, though each has a useful field in general illu- 
mination. We hope that the N. E. L. A. committee will later take 
up the much vexed question of economical life and thus complete its 
very interesting investigation. Returning to the color problem, we 
understand that a new type of vapor lamp in several forms will pres- 
ently be announced, which is claimed to meet the requirements of 
both exterior and interior illumination. 

scetathacalactalet ta daita la an tain ih tata as 
TESTING LARGE ALTERNATORS UNDER FULL-LOAD CONDITIONS. 

In the early days of dynamo construction and up to about 1886 
all generators, whether of alternating or direct current, were tested 
in the factory under full load. That is to say, the dynamos were 
driven by power, usually from a line shaft connected to a steam 
engine, and the full load applied at dynamo terminals. The load 
often consisted of banks of incandescent lamps. As the dynamos 
steadily increased in size and power, it became more and more in- 
convenient and burdensome to supply the load required for full-load 
operation. Dr. Hopkinson devised the method of circulating power 
between two similar machines mechanically connected, one serving 
as generator and the other as motor, a plan which only required the 
driving engine to supply the total power losses of both machines. 
In this way a comparatively small engine became capable of testing 
a large dynamo. The dynamo supplied its full load at terminals, 
but this power was not wasted in lighting lamps, or in heating rheo- 


stats. More recently Mr. Mordey applied the same idea to the test 
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of a single alternator. Instead of using a mate to the machine, 
mechanically coupled as a motor, which would often entail keeping 
large sizes of dynamo machinery on the testing room floor solely for 
tests, he virtually divided the machine into two parts, respectively 
generator and motor, by dividing the armature against itself, one 
part of the armature acting as generator and the other part, reversed, 
acting in series therewith as motor. If the armature were divided 
into halves, the e.m.f. and c.e.m.f. would be equal and opposite ; 
so that no armature current would flow. Consequently, the armature 
had to be unequally divided, leaving sufficient preponderance in the 
generator portion to drive full-load current through the armature 


on short-circuit. 


——e 


In an article on page 715 of this issue, Mr. Behrend shows that 
with iron-clad armatures, the armature reaction, on short-circuit 
and with full-load current, may so greatly distort the magnetic flux 
distribution that the resultant field in the motor coils will always be 
much stronger than the resultant field in the generator coils. If 
about half the revolving armature carries a strong magnetic field 
with it, while the remainder carries a weak magnetic field, the arma- 
ture will be subjected to a rotary side thrust changing in direction 
with the same speed as the armature, like the centrifugal thrust of 
an unbalanced mass of metal in the revolving armature, thus tending 
to set up powerful vibration and thumping in the journals. To 
avoid this difficulty, Mr. Behrend short-circuits the armature, and 
divides the field magnet system into opposed halves. By connecting 
these halves into separate exciting circuits, with independently con- 
trolled currents, he is able to make the resultant excitation on the 
generator half of the machine only a few per cent. greater than on 
the motor half, and just sufficient to drive full-load current strength 
through the armature coils on short-circuit. By this means the 
magnetic dissymmetry and the dissymmetry of mechanical force are 
practically suppressed. 


The only disadvantage of the plan is that when the field system 
revolves as in most modern alternators, a third contact with the field 
has to be provided. In practice this should be a rubbing contact on 
a collector ring, rather than through the journal pedestals, since at 
full speed a well lubricated journal tends to insulate the shaft from 
the frame by the automatic injection of the lubricating film of oil, 
on which the shaft virtually floats. While Mr. Behrend’s plan is 
described as working satisfactorily, and bears internal evidence of 
being suitable for the purpose, it is not the only one which may be 
employed. For years past it has been customary to test large alter- 
nators, at least in one factory, by dividing the armature into op- 
posed halves, in series with each other and on short-circuit, leaving 
the field unchanged ; or more conveniently in multiphases, by dividing 
the field into two opposed halves in series with each other, leaving 
the armature unchanged. In either case full-load excitation of the 
field will excite no appreciable resultant e.m.f. in the armature when 
the machine is at speed. This full-load field excitation provides for 
the full-load iron losses by hysteresis and eddies, but the armature 
is unable to deliver any current, and its /?R losses will not be repre- 
sented. But if the armature be supplied with a direct current of 
full-load strength from an external source, usually incandescent 
lighting mains, the /*R losses and heating will be provided. This 
is the plan followed. It represents the full-load conditions of the 
generator, except, perhaps, that the magnetic distribution and iron 
losses may not be quite the same under artificial direct-current arma- 
ture excitation, with a divided opposed field, as they would be under 
natural excitation. Mr. Behrend’s method should provide a ‘c6n- 
venient alternative full-load method. It would be interesting to com- 


pare the results derived by the two. methods. 
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Aluminum Patent Litigation. . 


An important decision was handed down last week from the United 
States Circuit Court of Appeals sitting at New York, sustaining the 
Bradley aluminum patent as against the Hall patent and ordering 
the lower court, which was reversed, to enter a decree in favor of 
the owners of the former patent for an injunction and an accounting 
with cost. This decision closes a long line of litigation beginning 
in 1890, which abounds in conflicting opinions of courts. Aside from 
a long litigation involving the Cowles and Hall patents, which was 
decided adversely to the former, there have been two principal issues, 
namely, the ownership of a patent granted February 2, 1892, on an 
application dated February 23, 1883, to Charles S. Bradley for an 
improvement in processes for separating electrically aluminum from 
its ores or compounds; and the status of this patent as against a 
patent granted April 2, 1889, to Charles M. Hall on a process of 
reducing aluminum by electrolysis. The Bradley patent as early 
as 1884 figured in interference proceedings in the Patent Office with 
some patent applications on aluminum processes by the Cowles Bros., 
and on May 18, 1885, the owners of the former patent, Messrs. 
Bradley and Crocker, were paid $5,000 for their interests in any 
and all discoveries and inventions relating to electrical smelting 
processes and furnaces, to all patents they had obtained and all 
applications then pending and caveats on file in the United States 
Patent Office relating to electrical smelting processes in furnaces 
which interfere with any application for patents made by the Cowles 
Brothers. When the Bradley patent was issued it appeared that the 
late Grosvenor P. Lowrey held an assignment of the same; this 
situation led to a protracted litigation over the ownership, which 
in 1895 was decided in favor of Mr. Lowrey, but which decision 
was reversed by a court of appeals in February, 1897. 

In 1897 suit was brought under the Bradley patent against the 
owners of the Hall patent, which was decided in favor of the latter 
in 1901, and it is this decision which was reversed last week. Inter- 
woven with the litigation above mentioned, has been the litigation 
above referred to between the same parties based upon the Cowles 
patent, which was finally decided adversely to the latter. 

The opinion just rendered was written by Judge Coxe and con- 
curred in by Judges Wallace and Lacombe. The opinion states that 
the main object of the Bradley patent consists in the employment of 
an electric current of greater intensity than is required to produce 
electrolytic decomposition alone. In this way the ores are main- 
tained in a state of fusion by the heat developed by the passing of 
the current through the melted mass. The current performs two 
distinct functions: First, it keeps the ore melted by having a por- 
tion of its electrical energy converted into heat; second, it effects 
the desired electrolytical decomposition, by which means the heat, 
being produced in the ore itself, is concentrated at exactly the point 
where it is required to keep the ore in a state of fusion. Bradley 
dispenses with the crucible and uses a heap of the ore itself to con- 
stitute the vessel in which the reduction takes place, which is not 
destroyed as was the crucible in prior processes, and admits of the 
process being continuous, nothing being required but the charging 
of fresh ore as fast as the reduction goes on, either from without 
or from the sides or walls of the heap itself. The court says that 
it starts with the undisputed fact that prior to Bradley’s invention 
no one had ever succeeded in separating aluminum from its com- 
pounds solely by the use of electricity; or in other words, no one 
had dispensed with external heat. References are then discussed 
to the work of Davy, Tessier, Siemens, Ball and Guest, Faure and 
Lane-Fox, and the conclusion reached that nothing in these pub- 
lications anticipates or materially restricts the Bradley patent. 

Then taking up the Hall patent, the opinion states that the judge 
of the circuit court was in error when he decided that the Hall in- 
vention is an entirely separate invention, for Hall’s achievements 
should be considered in the light of an improvement upon Bradley’s 
fundamental discovery. The Hall process is described as follows: 

It uses a series of metal pots, the sides and bottom of each 
being lined with carbon, connected in series with a direct-current 
generator, each pot holding about 450 pounds of molten bath ma- 
terial. The bottom carbon lining is the cathode and a group of 
carbon cylinders, three inches in diameter, suitably suspended on 
copper stems and connected with the positive pole of the dynamo is 
the anode. Suitable conductors also extend from the metal shell 
of the pot to the negative pole of the dynamo. The bath material 
consists of a compound of fluoride of aluminum, fluoride of sodium 
and some fluoride of calcium. Alumina is added when the bath is 
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in a molten condition. and it is asserted that it dissolves freely upon 
being stirred in the bath. The electric current is sent through the 
solution by raising slightly the carbon rods and the alumina is de- 
composed, the metal going to the negative electrode at the bottom 
of the pot. The oxygen goes to the anode and escapes in the form 
of carbonic oxide gas. As the alumina is decomposed the bath is 
charged with fresh quantities, thus making the process continuous. 
No external fire is used. When a new pot is started the method 
usually adopted is to ladle into it the liquid material from an old pot, 
but sometimes a new pot is started from cold materials in which 
case the anodes are short-circuited for several hours and the cur- 
rent brings their ends and the adjacent parts of the lining to a red 
heat; the double fluoride is piled around the anodes and left for 
several hours until the compound is melted by the heat conducted 
from the lining. The alumina is then added and the process goes 
on as before. 

Continuing, the opinion states that speaking generally most of 
the points at variance relied upon can be traced directly to the im- 
provement. introduced by Hall, namely, the use of cryolite as a 
solvent for alumina. Were it not for this change it is hardly prob- 
able that infringement would be denied. The opinion holds that 
the change of material does not create a new process, but a new way 
of working an old process. Hall starts by fusing cryolite and main- 
taining fusion by means of the electric current; so does Bradley, 
for in the example given in the patent cryolite is the ore mentioned. 
If any other ore were added to it. the Hall processes up to this point 
would be identical. But Hall found that alumina is just as much 
an ore of aluminum as cryolite, it dissolves readily with cryolite as a 
solvent or flux, and he was able to produce a more efficient and 
cheaper electrolyte. The Bradley process is not confined to cryolite 
of aluminum, but relates to all ores or compounds of aluminum and 
all other refractory ores of a like type. 

Cryolite is mentioned as an illustration in the specification, but it 
might as well have mentioned alumina or any other ore. That there 
is nothing in the patent or out of the patent requiring the limitation 
on the claims to cryolite seemed too plain for debate. The process 
may be used with cryolite alone or-alumina alone or with both to- 
gether whether applied synchronically or successively. In other 
words, the essential features of the process are appropriated. The 
contention that the Bradley claims are limited to an electric cur- 
rent twice as strong as that formerly employed when external heat 
was used, and that the defendant does not use such a current, is 
disposed of adversely, being untenable for the reason that the 
defendant does regulate the current, not, it is true, in the precise 
manner described in the patent, but in a manner clearly its equiva- 
lent. Various other limitations upon the Bradley claims are dis- 
posed of with the remark that they are of the same general nature 
and proceed upon the same initial fallacy. 

The court held that in a patent like Bradley’s the claims should 
be as broad as the invention and even if unnecessary and unreasonable 
limits are incorporated in the claims, the court should interpret them 
liberally and not permit the defendant to escape who reaches the 
same results by analogous means, though he may employ additional 
elements and improved mechanical appliances. 

In regard to the contention that the Bradley process is not oper- 
ative, the court says that having found that the defendant is using 
the process in producing an annual output now over 7,000,000 pounds, 
it is unnecessary to enter into an extended discussion of that prob- 
lem. The reasons why the owners of the patent have not attempted 
to operate it are obvious, being due to the protracted litigation over 
the title, the suit based upon the Hall patent, the present suit and 
the impossibility of commercial competition with the defendant with- 
out using the so-called Hall improvement or some other improve- 
ment equally cheap and effective. The court adds that the cryolite- 
alumina electrolyte cannot be so used so long as the decision sustain- 
ing the validity of the Hall patent remains undistured. 

In a circular issued previous to the above decision by the owners 
of the Bradley patent to stockholders, it is stated that should this 
patent be sustained a claim will be made for royalties on 50,000,000 
pounds of aluminum that has been manufactured by the defendant. 
In rgor the latter obtained against the Cowles Company an award 
of $293,070 for infringement of the Hall patent, the award being on 
the basis of a production of 170,825 pounds of aluminum; the cir- 
cular states that the rules involved in arriving at this figure are the 
same rules that should apply in fixing the amount due to the plaintiff 
on the quantity of aluminum which has been manufactured by the 


defendant. 
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Transmission of Hudson River Power.—Il. 





nut poles that vary from 35 ft. to 60 ft. in length, the 35-ft. 
poles being the standard. All poles were peeled, knots were 
cut close, and the following were the required dimensions: 


TS extensive network of transmission lines is carried on chest- 


Circumference 
Length of pole. Circumference at top. 6 inches from butt. Depth in ground. 
35 feet 24 inches 42 inches 5.5 feet 
40 feet 24 inches 45 inches 6 feet 
45 feet 24 inches 48 inches 6 feet 
50 feet 24 inches 51 inches 7 feet 
55 feet 24 inches 54 inches 
60 feet 22 inches 57 inches 8 feet 
65 feet 22 inches 60 inches 


Poles on tangents were regularly spaced 100 ft. apart, but this 
spacing was reduced to 50 ft. near tangent points, and heavy corners 
were each turned with two or more poles. All poles were set 
straight, but on curves the tops of poles were pulled out radially 
with guy wires to a distance of 6 to 12 in. Each pole was cut with 
three gains 1% in. deep and spaced 3 ft. between centers. 

Standard cross arms for the line dre 10 ft. 6 in. long, 4 in. thick 
and 6 in. deep, are chamfered %4 in. on their top edges and given 
two coats of metallic paint. Each cross arm is secured to the pole 
by a single through bolt 15 to 18 in. long and % in. in diameter. 
This bolt has a thread cut over 4 in. of its length, is used with its nut 
next to the cross arm, and has a washer 3% in, square and % in. 
thick under both head and nut. All bolts, nuts and washers are gal- 
vanized. Each cross arm is braced with one piece of galvanized 
angle iron made from 2-in, x 2-in. x %4-in. stock, 5 ft. long and bent 
into bow form, so that its center is 1 ft. below its ends when the 
brace is attached to the cross arm and pole. This brace is secured 
to the pole by one 5-in. x %-in. fetter drive screw. Each end of a 
brace is secured to the under side of its cross arm by.a single 
through bolt 7 in. x % in., threaded 2 in., and with a 3%4-in. square 
washer under the nut. Cross arms face in opposite directions on 
the two poles of each span, save that for spans of more than 100 ft. 
in length the cross arms are on the sides of poles opposite to the 
On curves and corners either pole braces 6r guy cables were 
used to support each pole. The pole braces were not less than 22 
in. in circumference at their tops. Guy cables are all made up of 
seven-strand No. 12 B.W,G. galvanized steel wire with an ultimate 


spans. 














FIG. 7.—SPECIAL POLE CONSTRUCTION. 


tensile strength of at least 80,000 pounds. Side guys were attached 
beneath the lower cross arm.on poles in all cases, but head guys were 
attached above the lower arm in some instances. Clamps, thimbles, 
bolts and nuts for guy cables are all galvanized and of malleable 
or wrought iron or steel. Wooden guy anchors are 6 ft. long and 
not less than 30 in. in circumference. Guy rods are 8 ft. x % in., 
provided with an eye at one end, threaded 2 in. at the other, each 
fitted with two nuts and one washer, and all are of wrought iron 
or mild steel. 

Each of the 10-ft., 6-in. arms that are standard on this work 
carry four insulator pins spaced 3 ft. apart on centers. All pins are 
iron and each pin is secured to its cross arm by a %-in. bolt or stud 


petticoats. 
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of wrought iron or steel that passes down through it and is secured 
underneath by a nut and washer. Two styles of pins are in use, one 
intended for straight lines and the other for curves and corners. 
The pin for straight work is made up of a malleable iron casting 
with a 3%-in. wrought iron or steel stud threaded into its base. This 
stud passes down through the cross arm and the casting stands 
above the arm and carries the insulator. In pins intended for curves 
and corners a bolt passes entirely through the cast-iron part and 





FIG. 8.—TOWER FOR TRANSMISSION LINES. 

then down through the arm with a nut and washer underneath. 
For this strain pin the length of the 34-in. through bolt is 16% in. 
over all, the length of the cast-iron part that stands above the cross 
arm is 834 in., and the flange of the casting that bears on the arm 


r 





FIG. 9.—CROSSING D. & H. TRACKS AT SARATOGA. 


is 334 x 5 in. The top of this casting is 134 in. in diameter and has 
I4-in. threads for the insulator. 

All insulators used on these pins are of porcelain with brown 
glaze, and are in two styles. The type of insulator of which the 
greatest number have been used is cast in a single piece with double 
The Locke insulator that has more recently been 
adopted is cast in three parts and then cemented together. On 
these insulators the required puncturing test is 80,000 volts during 
five minutes after the insulator has been soaked 24 hours in water. 
Each petticoat is tested separately with 40,000 volts. Each in- 
sulator was secured to its pin by liquid Portland cement poured 
into the pin hole of the insulator while the loose pin top was 
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held in a central position. On the built-up insulators three petti- 
coats are provided. When this insulator is in position on its pin 
and cross arm, its lowest petticoat is 444 in. above the top of the arm. 
The next higher petticoat is 634 in. above the arm, and the outside 
petticoat has its lower edge 7/4 in. from the arm. In diameter 
the highest or outside petticoat measures 8% in., the middle petticoat 
5% in., and the lowest petticoat 4 in. When standing alone on its 
longest petticoat the height of this insulator is 634 in. 

Both styles of porcelain insulators used permit the line wires 
to be tied to either their tops or sides, but in the construction the 
lines were tied to their sides. Insulators for the transmission lines 
were required to withstand a transverse strain of 3,000 pounds, and 
thick petticoats were specified in order to avoid breaking under shot- 
gun practice. For the telephone wires which follow all the trans- 
mission circuits a Locke No. 7 porcelain insulator was employed. 

All of the transmission circuits are made up of solid, hard-drawn 
bare copper wire, required to be of not less than 98.5 per cent. 
conductivity. Tie wires for all sizes of the transmission conductors 
were of No. 4 B.&S.G. soft-drawn bare copper wire, and each 
was approximately 30 in. in length. 

Splices in the main conductors were made with trolley sleeves at 
least 12 in. long, and heat was applied only at the center of each 
sleeve, so as to avoid annealing the hard-drawn copper wire. The 
soldered joints thus made with sleeves were allowed to cool slowly 
to avoid the annealing just named. Wires were strung on the stand- 
ard 100-ft. spans, with deflections depending on the temperature, 
according to the following table: 

Degrees Fahrenheit ....... ° 10 20 30 40 50 60 70 
Deflection in inches ...... 6 9 12 14 16 17 19 20 

In each three-phase circuit the wires were transposed % of a turn 
for each section of 130 poles, so that each conductor passes through 
a complete circle every 7.5 miles, there being 52 poles per mile of 
straight line. 

The three four-pin arms per pole permit the erection of four three- 
phase circuits with each wire 36 in. from any other. Two wires of a 
circuit were mounted on the two insulators that occupy that half 
of a top cross arm on one side of its pole. The third wire of this 
circuit was mounted on the insulator at the end of the next lower 
arm and directly beneath the outer of the two wires of that circuit 
on the top arm. This arrangement left the inner insulator on 
the same end of the middle arm and the two insulators on the cor- 
responding end of the third or lowest cross arm for another three- 
wire circuit. On the other side of each pole the six wires of two 
circuits are arranged in an exactly similar way. Telephone lines 
over the transmission system are of No. 12 hard-drawn copper wire, 
5 ft. below the power wires and transposed every three poles. 

Special constructions were necessary at several points on the 
transmission lines. In Saratoga, where the circuits cross the tracks 
of the Delaware & Hudson Railway, a complete network of guard 
wires was built beneath the high-tension circuits. For this pur- 
pose special cross arms were mounted on two poles set about 9g ft. 
apart in a plane at right angles with the line. The top cross arm 
is 16 ft., the middle arm 10.5 ft., and the lowest arm 14 ft. long, 
there being three to each pair of poles. The top arm carries six in- 
sulators, the middle arm two insulators, and the lowest arm four 
insulators. On the four inside insulators of the top arm and the 
two insulators of the middle arm the two three-phase circuits are 
strung. On the end insulators of the top cross arm and on the 
four insulators of the bottom arm heavy galvanized iron wires are 
strung, and at short intervals along these iron wires between the 
several pairs of poles other iron wires are secured to the former 
transversely, so that a mesh of these interwoven guard wires ex- 
tends entirely over the railway crossing and beneath the power 
circuits. 

Before entering the Schenectady switch house at the works of the 
General Electric Company, the transmission lines cross the tracks 
of the New York Central Railway and the Erie Canal overhead. 
This crossing is made with wooden towers each 66.5 ft. high from 
base to the upper side of the top cross arm, and set 10.5 ft. in the 
ground. One of these towers measures 22 ft. square at its base 
and its two pairs of 65-ft. posts are 9 ft. apart on centers at the 
top. Two arms, each of 6 x 10-in. stock, carry the transmission 
lines, the top arm being 17 ft. and the lower arm 4 ft. beneath, 23 
ft. long. Each wire of the transmission circuits on these arms is 
supported between two insulators set close together. Most of the 
timber in each of these towers, including the four 65-ft. posts, is 
Georgia pine, and the remainder is chestnut. 
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The timbers of the towers are treated with carbolinium avenarius, 
and all the iron plates and bolts on the underground parts are cov- 
ered with coal tar. No guard wires for protection from lightning 
are used on any of the above transmission lines, and lightning ar- 
resters are connected to the wires only at the generating plants, 
sub-stations and switch houses. Before entering a generating or 
sub-station, or switch house, each bare copper conductor of the 
transmission circuits ends, and is connected to an insulated wire. 
Connection between each bare conductor and its insulated terminal 
is made with one of the trolley sleeves already mentioned. Each of 
these insulated terminal wires, regardless of its size, is covered first 
with a layer of rubber 9/32 in. thick, then with 9/32 in. of varnished 
cambric wound on, and finally with two layers of weather-proof 
braid outside of the cambric. 

The standard voltage of transmission on lines running from the 
power plant at Spier Falls is 30,000, but lower voltages may be had 
by varying the connections of taps on the transformers. At the 
General Electric works and at the Watervliet sub-station energy is 
delivered from Spier Falls at a pressure of about 26,500 volts. 
Transmission lines from the power plant at Mechanicsville are sup- 
plied with current at about 12,000 volts, and deliver it to the General 
Electric works and the Watervliet sub-station at 10,800 volts ap- 
proximately, also to the sub-stations of the lighting companies in 
Troy and Albany, and of the United Traction Company there at the 
same pressure. 

At each generating plant, sub-station and switch house where the 
transmission lines enter or leave a weather shield is provided. Each 
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FIG, I0.—STRAIN INSULATOR PIN. 


of these weather shields is built up of boards on the side of the 
building where the high-tension circuits enter, and has a slanting 
roof with gutter so arranged that water falling on the roof is car- 
ried off at the sides and does not drip down onto the wires. The 
outside, vertical wall of each weather shield is about 4 ft. from the 
brick wall of the building through which the wires pass. In this 
outside, vertical wall of the weather shield there is a circular hole 
10 in. in diameter for each wire that is to pass through it. These 
holes are spaced from 20 to 21 in. apart on centers, and the entering 
lines pass as nearly as possible through their centers. Between 
the outside, vertical wall of each weather shield and the brick wall 
parallel with it there are porcelain insulators to which the bare 
transmission lines are attached. Close to the point of this attach- 
ment on each line the joint between the bare conductor and the 
rubber and paper-insulated terminal cable already mentioned is made. 
Opposite each hole in the weather shield is a circular hole of 15 in. 
diameter in the brick wall of the building. Into this circular open- 
ing in the brickwork fits a wooden ring of 11 inside and 15 in. out- 
side diameter and 2 in. thick. To this wooden ring is secured a 
disc of hard fibre 15 in. in diameter, % in. thick, and with a center 
hole just large enough to admit a porcelain tube of two in. internal 
diameter. Each of these porcelain tubes is 24 in. long, and one of 
the insulated terminal cables already mentioned passes through it. 
In this way each wire of the transmission lines enters the generating 
and sub-stations and switch houses so that rain or snow cannot 
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follow, as each opening through a brick wall is entirely closed. Just 
inside of the brick wall through which it passes, each insulated 
terminal cable is secured to a porcelain insulator. Each outgoing 
line at a generating station and each incoming line at a switch house 
or sub-station is connected to the middle terminal of a single-pole, 
double-blade lever switch near the circular opening through which 
it passes in the brick wall. Switches used for this purpose are of 
a uniform type throughout the system, and each includes three large 
Locke porcelain insulators on which are mounted cast-iron caps 
that carry the contact parts. The middle insulator of the three 
carries two copper switch blades, each %4 in. x 2 in. x 16% in., that 
are in electrical connection. One of these switch blades is intended 
to make contact with the terminals on one of the other two in- 
sulators, and the other blade makes contact with the terminals of 
the remaining insulator. The terminals at one end of this switch are 
permanently joined to a group of lightning arresters, and the ter- 
minals at the other end connect with one pole of an oil switch. From 
the foregoing it may be seen that the wires of an outgoing line at 
a power station, or of an incoming line at a switch house or sub- 
station may be either disconnected from the lightning arresters and 
left connected to the oil switches, or vice versa. On the 30,000-volt 
lines twelve lightning arresters in series are connected to one ter- 
minal of the switch just mentioned, and each lightning arrester 
has four air-gaps and two carbon rods in series. For the group of 
twelve arresters this gives a series of 48 air-gaps and 24 carbon 
rods. The air-gaps are between short brass cylinders, and each is 
approximately 1/16 in. long. Each carbon rod is said to have a 
resistance of 200 ohms. Each group of lightning arresters is located 
in a brick and stone compartment approximately 9.5 ft. high, 2 ft. 
wide, 28 in. deep and open at the front, but these dimensions vary 
at different stations. In each compartment the arresters 
are mounted on two wooden uprights each 3 in. x 3 in. x 7 ft. 9 in, 
and these uprights are in turn supported on four of the iron-capped 
insulators already named. The lever switches are secured to 
wooden uprights in cells similar to those provided for the lightning 
arresters. 

Another important purpose to which the single-pole, double-blade 
lever switches are put is that of transferring any incoming to any 


or cell 
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outgoing line at a switch house or sub-station, when this is desir- 
able, because of trouble or repairs. To provide for this result each 
wire of all the incoming lines is brought to a terminal at one end 
of a switch, and each wire of all the outgding lines is brought to a 
terminal at the other end of a switch. To the third or center ter- 
minal of each switch, where the two independent blades are mounted, 
connection is made from one side of a single-pole, single-throw lever 
switch. The other terminals of these single-pole, single-throw 
switches may be connected in pairs, as desired, by cables. When both 
blades of the single-pole, double-throw switches are closed and the 
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single-pole, single-throw switch connected therewith is open, the 
incoming and outgoing lines are connected in their regular order. 
By opening one blade on each of any two of the double-blade 
switches, and connecting the center points of these switches through 
their two single-blade switches, the incoming and outgoing lines of 
the former switches may be joined. 

At each generating station or sub-station or switch house the 
several groups of lightning arresters are connected to a common 





FIG. I12.—ELEVATION SHOWING ARRANGEMENT OF APPARATUS IN 


SCHENECTADY SWITCH HOUSE. 


ground wire and plate. The standard construction for this ground 
connection includes a bare 4/0 copper wire leading from the lightning 
arresters to a cast-iron ground plate buried outside of the building. 
This cast-iron ground plate is 4 ft. square, 34 in, thick and has 
a boss at one side that increases the thickness to 2.5 in. This boss 
is tapped for a 1.5-in. brass plug, and into this plug the 4/o wire 
irom the lightning arresters is soldered. Beneath the cast-iron 
plate a layer of broken coke is placed, and another layer of coke 


goes on top of the plate before the hole in which it is buried is 
filled with earth. 
At generating stations, switch houses and sub-stations throughout 


this system the general plan is to give the greatest facility for the 
connection of any particular generator or step-up transformer to 
any transmission line, any transmission line to any step-down trans- 
former, and any distribution line to the bus-bars supplied with energy 
from any generator. The result of this general plan may be traced, 
for instance, from the station at Spier Falls to the distribution cir- 
cuits at any sub-station. At Spier Falls either 2,000-yoltyithree- 
phase generator may be connected by knife switches eiftef to the 
primary coils of a particular group of transformers that raise the 
voltage to 30,000, or to a set of 2,000-volt bus-bars. By means 
of these bus-bars the particular generator in question may be oper- 
ated in multiple with all of the other generators in the station, or 
may be connected to any desired group of transformers. Each group 
of three step-up transformers may in turn be connected on its 
primary side with any one generator, or may be fed from the 2,000- 
volt bus-bars. 

After passing through a triple-pole, 30,000-volt oil the 
circuit from the secondary coils of each group of transformers goes 
to double-blade knife switches of the sort before mentioned, and 
these switches suffice to connect the circuit in question with either 
of two sets of 30,000-volt bus-bars. These bus-bars are divided 
into sections by other knife switches, so that the section of each 
set that is capable of being directly joined with a particular group 
of transformers may be isolated from the other sections of its 
or not, as desired. Either of the two bus-bar sections just men- 
tioned may be connected with either of two 30,000-volt oil switches. 
Each of these oil switches is connected through knife switches with 
a three-phase transmission circuit. The net result of all these ar- 
rangements is that any transmission circuit may be supplied with 
energy either from all the generators and transformers operating in 
multiple, or from any particular sets of generators and transformers, 
or from any one generator and any one group of three transformers. 
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October Meeting of American Institute of Electrical 
Engineers. 





The regular monthly meeting of the American Institute of Elec- 
trical Engineers was held in the chapter room of Carnegie Hall 
Friday evening, October 23, at which papers were presented by Dr. 
Cary T. Hutchinson and Mr. A. H. Armstrong. The increasing 
difficulty of securing a place of meeting for the Institute was indi- 
cated in an announcement by Secretary Pope, who said that the 
hall of the Academy of Medicine, in which the September meeting 
was held could not be rented for the coming season owing to a 
by-law of the Academy restricting the use of the hall to medical 
societies. The use of the hall of the Chemist’s Club is being con- 
sidered and meetings may be held there if dates can be made to 
conform to the schedule of the club. 

Thirty-four associate members were elected and the following 
members were transferred from associate to full membership: 
W. H. Cole, Singapore, Straits Settlements; W. A. Hall, Lynn, 
Mass.; W. W. Cole, Elmira, N. Y., and W. I. Slichter, Schenec- 
tady, N. Y. 

The paper presented by Dr. Hutchinson is entitled “The Condi- 
tions Governing the Rise of Temperature in Electric Railway 
Motors in Service,” and supplements a paper read before the In- 
stitute by Dr. Hutchinson, January, 1902. In this former paper a 
method was described for determining the motor capacity and 
energy consumption required to make any schedule speed for a run 
of any distance. In this paper it was roughly assumed that an 
ordinary railway motor would stand an average loss of 3 per cent. 
The recent paper extends the method to include the predetermina- 
tion of the rise of temperature of a motor of any J2R and core losses 
when the constants of the motor are known upon which the rise 
of temperature depends. In the first paper the time required for 
each of the three periods of the “type run” was first determined, 
this resolving itself into an algebraical problem, the solution of 
which involved the initial acceleration, the costing retardation, 
the retardation after braking, the length of the run and the 
average speed from start to stop. The method put forth reduced 
the variables from three—the average speed from start to stop, the 
length of run and the time—to two, namely, the length of run and 
acceleration. The previous investigation, as well as the present 
one, assumed a straight, level track, constant train friction and 
constant braking force, these assumptions being necessary to any 
general treatment since curvature and gradients are arbitrary. The 
paper, however, develops in part a method for making the necessary 
allowance for curves, grade and variable train friction in the form 
of corrections to the values found for the corresponding simple 
case. The paper proceeds to develop the various equations’ and 
includes a number of charts of curves, as well as examples worked 
out for specific cases. The application of the method to pre-deter- 
mination of the rise of temperature is given in detail, with examples 
referring to particular types of motors from very complete data of 
tests of the same. 

In conclusion Dr. Hutchinson states that the method as de- 
veloped takes account of all the factors governing the rise of tem- 
perature of motors under conditions of service’. While certain 
assumptions have of necessity been made, as for instance a con- 
stant value for train friction, it is perfectly feasible to recalculate 
the curve sheets for other values of train friction. A set of curve 
sheets, including as many maximum velocities as may seem desir- 
able, can be prepared and used as constant curves from which the 
rise of temperature for any motor can be determined for any con- 
ditions of service. While the results obtained by the method are 
of necessity an approximation because of the number of assump- 
tions it is necessary to make in developing the method, yet the 
numerous applications of the curve sheets and practical examples 
have shown that the approximation is close and that the curves 
furnish useful means of determining the proportions of a motor 
for any service. The paper, which includes 14 curve sheets, some 
of which are of large size, does not admit of abstract in detail. 
Upon concluding the reading of his paper, Dr. Hutchinson said 
that the curve sheets included, which are plotted for the half dozen 
motors made by each manufacturing company, should serve a useful 
purpose to engineers. 

In the discussion President Arnold said that some engineers have 
found when they came to some problems connected with the railway 
motor that some of the conclusions in Dr. Hutchinson’s original 








VoL. XLII, No. 18. 


paper were nearer correct than they had been thought when the 
paper was presented. Mr. A. H. Armstrong criticized the omission 
as a factor of the inertia of rotative parts. This may not amount 
to much on slow-speed work, such as thirty miles an hour, but in 
rapid transit problems it would be considerable, reaching perhaps 
a factor of 12 or 15 per cent. on such rapid transit problems as the 
New York elevated road. On suburban runs, reaching 60 miles, 
the acceleration of the small parts of the total energy consumed 
may not reach more than 3 or 5 per cent., due to the fact that the 
cars are operated for long distances at constant speed. Mr. Arm- 
strong having criticized the employment of only one friction rate, 
Dr. Hutchinson pointed out that while the examples in his paper 
only considered one rate, similar curves could be laid out for as 
many rates as desired; and that a criticism as to the motor capacity 
arrived at in the paper was due to the fact that this capacity was 
on the basis of a run of 7,000 ft., while the figures of Mr. Armstrong 
applied to a run of one mile. In his remarks Mr. Armstrong showed 
that some of the deductions of Dr. Hutchinson agreed very ex- 
actly with results obtained by an absolutely different method of 
calculation. 

Following the discussion of Dr. Hutchinson’s paper, Mr. A. H. 
Armstrong read a paper entitled “A Graphic Recording Ammeter,” 
which is reprinted in full elsewhere. At the conclusion of the 
paper Mr. Armstrong added that the instrument, which is the in- 
vention of Mr. Robinson, of the Research Department of the Gen- 
eral Electric Company, enables accurate determinations to be made 
of current under the extreme conditions of violent fluctuations, 
jarring, etc., occurring in motor cars. Previously it had been the 
universal custom to have a number of observers taking readings 
at various intervals of time; two seconds is about as quick a time 
in which a man could take a reading; one observer read and an- 
other took down the results, all the men working at the stroke of 
the gong; the whole process was tedious and open to criticism of 
being more or less inaccurate. With the introduction of heavier 
railroad work, where the motors aggregate several hundred horse- 
power, where temperatures have to be reliable and where the actual 
duty of a motor could be plotted beforehand with a great degree of 
accuracy, the need of an instrument was felt that would enable pre- 
liminary tests to be made and the readings recorded with a con- 
siderable degree of accuracy. This instrument, he said, was brought 
out by the General Electric Company as the result of this universal 
need, not so much to put it commercially on the market or for 
general application, as to enable their engineers to make a better 
study, and let others have the benefit of that study, of the subject 
of railway motors in operation. 





Lighting in Rochester, N. Y. 





City Engineer Fisher, of the city of Rochester, N. Y., delivered 
an interesting address on “Rochester Street Lighting” before the 
annual convention of the American Society of Municipal Improve- 
ments, which was recently held at Indianapolis, Ind. He asserted that 
Rochester is one of the best lighted cities in this country and says 
Main Street is the best lighted street in the entire world. The city of 
Rochester has a total area of 11,365 acres, or 18.18 square miles. 
Iu this area are about 320 miles of streets and alleys. On January 
I, 1903, the city was lighted by 2,804 electric arc lamps and 141 gas 
lamps. Omitting the gas lamps, the city had an average of one 
electric lamp for 3.68 acres and an average of 834 lamps per mile 
for the entire area. A portion of the city is not yet built up and 
has no street lights; therefore, the average number of lamps per 
acre, and per mile, for the portion lighted is somewhat larger. Going 
a little further into details, it should be stated that a portion of the 
business district is lighted by the double arc light system, two lamps 
on one pole. 

The lamps, he said, are of the enclosed type, operated in par- 
allel on a 115-volt current. The larger part of these lamps are 
operated on the direct current. The poles are of iron and serve 
also as trolley poles for the electric railway. The railway poles 
are generally 125 ft. apart. This condition was a controlling factor 
in locating the lamps. 

On Main Street, in Rochester, the two principal street crossings 
have four double arc lamps, one on each corner. At the other street 
crossings two double lamps are placed. In a distance of 6,400 ft. 
there are 61 pairs, of 122 lamps, an average of one pair of lamps per 
105 ft. of the street. The lamps are of 1,200 cp. 
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An Improved Method of Testing Large Alternators 
Under Full Load Conditions. 





By B. A. BEHREND. 
OST electrical engineers are familiar with the method of cir- 
M culating power originated by Dr. John Hopkinson and pub- 
lished in Philosophical Transactions, 1886. Dr. Hopkinson 
circulated power between a direct-current generator and a motor 
which were electrically and mechanically connected. Dr. Sumpner 
suggested a method of circulating alternating-current power between 





ExciTER 


I.—DIAGRAM OF MORDEY’S COMBINATION OF FIELD COILS FOR 
CIRCULATING POWER TEST. 


FIG. 


two transformers in The Electrician, of July, 1892. Mr. William M. 
Mordey first suggested the circulation of power for testing alternat- 
ing-current generators of the synchronous type by using a single 
machine and connecting the armature coils in opposition in such a 
manner that the machine was operated at full current and full 
magnetic flux. Mr. Mordey’s paper, which is extremely suggestive, 
is contained in the Journal of the Institution of Electrical Engineers, 
Vol. II, 1893, London. 

Mr. Mordey’s method applied, for instance, to a single-phase gen- 
erator having twenty poles on each side of his single-exciting coil 
would be carried out by splitting the armature into two sections of 


R= Resultant Field for equal exciting current 
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FIG. 2.—DIAGRAM SHOWING EFFECTS OF ARMATURE CURRENTS. 


eight and twelve coils respectively, and by connecting these sections 
in opposition, so that only four coils would be effective in regard 
to the circulation of current through the armature. The section of 
the armature which contains eight coils acts as motor, while the 
section containing twelve coils acts as generator. The current which 
circulates through the armature coils is almost in quadrature with 
the resultant e.m.f., and is, therefore, a wattless current. Hence 
the eight poles of the motor section of the machine will be strength- 
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ened by the armature current, whereas the twelve poles of the gen- 
erator section of the machine will be weakened by the same current. 
This leads to a magnetic unbalancing of the machine, as the motor 
fields carry more resultant flux than the generator fields. In Mor- 
dey’s machine this condition may not have caused trouble, as it does 
not contain iron in the armature, but’ in modern generators his 
method cannot be used on account of the magnetic unbalancing of 
the machine. Instead of dividing the armature into two sections 
and connecting these sections in opposition, it naturally suggests 
itself, especially on polyphase machines of the revolving field type, 
to split the field into two sections and to connect these sections in 
such a manner that the e.m.f’s induced in the armature are in oppo- 





FIG. 3.—VIEW OF ALTERNATOR. 
sition. The writer tried many years ago to use this method, but he 
failed, as undoubtedly others did, on account of the magnetic un- 
balancing of the machine. The reason of this unbalancing being 
once clearly understood, a very simple method suggested itself, 
which is described below. 
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SxciTER 
FIG. 4.-—DIAGRAM OF COMBINATION OF FIELD COILS FOR CIRCULATING 
POWER TEST. 


Let us assume that we have a twelve-pole alternating-current 
generator, as shown in Fig. 1. The fields are connected in such a 
manner that four field coils induce an e.m.f. in opposition to that 
induced by the other eight. The current in the armature strengthens 
the magnetism of the four poles as these act as the poles of the 
motor, and the same armature current weakens the eight poles 
which act as a generator. This is shown graphically in Fig. 2. The 
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ordinates of the sinusoidal line A represent at a certain moment of 
time the induction in the air-gap as produced by the armature 
current. The poles of the revolving field are represented below this 
curve in their respective phase relations, the armature current being 
in quadrature with the e.m.f., and therefore in phase with the field. 
One can easily plot the curve of resultant magnetism, which is 
represented by the wavy line, R. A glanée at this line shows that 
the induction under the poles of the motor side is far in excess of 
the induction under the poles of the generator side, and it is, there- 
fore, obvious that a machine connected in this manner must be 
subject to most violent vibrations. As a matter of fact, the writer 
tried this manner of connection on a 3,000-kw generator having 
twenty-six poles and operating at 231 r.p.m., having ten poles con- 
nected in opposition to sixteen. The machine of which a picture 
is shown in Fig. 3 threatened to break to pieces under the tremendous 
strains produced by the unbalanced magnetism, and it became nec- 
essary to stop the test. 

In thinking over the causes of this phenomenon, the idea occurred 
that it would be easy to overcome this difficulty of magnetic balance 


R= Resultant Field for unequal exciting currents 
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FIG. 5.—REACTION CURVES. 


by using different exciting currents for the motor section and for the 
generator section of the revolving field, so that the resultant field 
produced by the interaction of the impressed and induced fields 
would be the same or nearly the same for each pair of poles. The 
machine was connected so that thirteen poles were in opposition to 
the other thirteen poles, and the exciting current in each section 
could be regulated by a rheostat in series of each section. Fig. 4 
shows this manner of connection, the common point of the fields 
being connected to a slide ring. Instead of connecting this point 
to a separate slide ring, it can be connected to the iron of the fields 
and the shaft, or even the base of the machine may be used to intro- 
duce the current. Now let the reactions for this case be plotted 
again. In Fig. 5 the sinusoidal curve, A, shows the distribution of 
magnetism as produced by the armature current. As the exciting 
current on the generator side is smaller than the exciting current 
on the motor side, neglecting local fields in the armature, the re- 
sultant field must be the same or nearly the same for both the motor 
and generator sides, thus obviating the trouble that arises from 


unbalancing. 

In this very simple manner, power was circulated in the machine 
represented in Fig. 3 amounting to 4,500 kilovolt amp. Not only 
can a satisfactory heat run be obtained in this manner, but the 
inductive regulation of an alternator may also be determined with 
an accuracy in all respects equal to that obtained by operating two 
machines together, as described and vsed in the author’s experi- 
ments as published in the transactions of the American Institute of 
Electrical Engineers for June, 1903. 

This brief notice may suffice to call attention to a most useful and 
simple method of testing large machines. A fuller account of this 
method in its application to the determination of regulation will 
be given later in connection with the tests carried out on one of five 
Bullock 3,000-kw alternators built and shipped from Cincinnati for 
the Kern Power Company, for the transmission of 15,000 kilovolt 
amp. from the Kern River, 120 miles from Los Angeles, Cal., to that 


city. 
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Candle-Power Tests of Welsbach Burners. 


Below is an abstract of that part of the fourth progress report 
of the N. E. L. A. Committee for Investigating the Photometric 


I.—HORIZONTAL DISTRIBUTION OF CANDLE-POWER ABOUT AN 
INCANDESCENT MANTLE. 


FIG. 


Value of Arc Lamps, which deals with tests of mantle gas burners 
and of the naked gas flame. 

With a view of getting representative results on gas mantles of 
the Welsbach type, a variety of mantles were purchased in the open 
market. These mantles were classified according to their retail price, 
as follows: 

Class A, retail price, thirty-five to sixty cents; class B, retail price, 
twenty to thirty cents; class C, retail price, below twenty cents. 

It was found that the candle-power of a gas mantle is dependent 
in a marked degree upon the gas pressure. The report contains data 
on the relations of these two magnitudes. So important is this 
relation that comparative measurements on mantles become mean- 
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OF CANDLE-POWER ABOUT AN INCAN- 


GAS MANTLE. 


DISTRIBUTION 
DESCENT 


FIG. 2.—MEAN 


ingless unless conducted under conditions of constant pressure. 
Fig. 1 shows the horizontal distribution of candle-power about an 
ordinary gas mantle mounted in a burner having three side supports 
for the mantle. It is clear that the distribution would be practically 
a circle were it not for the screening effects of these supporting rods. 
It will be noted that there are three depressions in the curve corre- 
sponding to the positions of the rods.‘ The minimum horizontal 
candle-power in this instance is about 57, the maximum about 76. 
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The position of the supporting rods is indicated in the middle of 


the figure. 
In Fig. 2 is shown the mean vertical distribution of candle-power 
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cu. ft. per hour.* The values of gas consumption for grades B and 
C are, respectively, 3.66, 3.99 cu. ft. per hour. The mean spherical 
candle-power for the three grades is tabulated as 55.8, 58.8, 62.2. 
This means a gas consumption per candle-power of .068, .062 and 
.064 cu. ft. It is seen that the more expensive mantles give the 
least candle-power. Whether this is a general conclusion or not 
cannot be said without a larger number of tests than is here de- 
scribed. In point of gas used per mean spherical candle-power, 
Class B leads Classes C and A, following in the order named. The 
real economy of one grade of mantles over another cannot be told 
without a life test. Time was not available for such a test in con- 
nection with this work. 

Fig. 3 exhibits the illumination on a plane normal to the ray pro- 
duced by the mantle burner, placed at a height of 12 ft. above the 
street. The illumination varies from the maximum of .187 candle- 
feet at a distance of 10 ft., to .o105 candle-feet at a distance of 80 ft. 
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Fic. 3.—NorMAL ILLUMINATION CURVES FROM INCANDESCENT GAS MANTLE. 

















? TABLE IV. OPEN GAS FLAME. (Pressure 1.2” of water.) 
CANDLE-POWER. 
Angle Tip No. 1. Tip. No. 2. Tip No. 3. Tip No. 4. Tip. No. 5. 
0° go° Mean 0° 0° 90° Mean 0° 0° 90° Mean 0° 0° 90° Mean o° 0° go° Mean o® 
& 90° & go° & 90° & go° & go° 
er hs! SiS ebaeevared ewes 15.77 19.30 17.54 6.02 6.70 6.36 13-38 10.73 12.06 20.85 20.35 20.60 30.6 33-6 32.1 
Oe Paige s ckeereweeemene 13.38 17.27 15.33 6.90 5-23 6.07 10.40 10.80 10.60 15.12 17.68 16.40 26.2 29.4 27.8 
MS” Ae ceccccccevccescces 15.37 14.40 14.89 6.27 5.07 5-67 9.82 10.52 10.17 14.90 16.43 15.67 28.6 29.4 28.1 
as: sa cacken Seugeaness 13-90 14.45 14.18 5.96 6.49 6.23 11.21 10.86 11.04 17.02 19.15 18.09 26.4 29.8 28.1 
SOR. sie vsdesh ita wes 15.00 16.09 15.55 6.16 6.03 6.10 11.01 10.92 10.97 19.10 21.00 20.05 26.3 31.3 28.3 
OR e a eerie 12.00 14.85 13.43 5-46 4.99 5-23 9.85 9-55 9.70 15.20 18.00 16.50 25.1 29-7 27-4 
SO Mas dnleiatsatasens 11.51 12.27 11.89 4-44 4-76 4.60 9.11 8.94 9.03 13.22 13-73 13.48 22.9 27.1 25.0 
Ss. 6 ciccocn we caes een 12.82 12.96 12.98 5-99 5-30 5-65 10.20 11.67 10.94 15.15 16.40 15.78 26.6 30.8 28.7 
GN? TS seabed cress sa ees 13.82 17.46 15.64 5-26 6.33 5.80 9.04 11.22 10.13 18.02 21.73 19.88 29.7 36.3 30.0 
Oe, tee Natnae cee danke ees 13-43 17.80 15.62 5-24 6.49 5.87 8.95 11.92 10.44 16.90 18.20 17-55 28.0 38.5 33-3 
it err ere re 12.42 15.85 14.14 4-41 7.41 5-91 7-59 12.63 10.11 11.80 19.18 15.49 27.4 29.2 28.6 
Cu. ft. gas used per hr... 5-75 3-64 4-45 6.20 9-7 
Mean hemispher. c.p., upper... .. 15.00 6.00 10.67 17.96 28.60 
Mean hemispher. c.p., lower..... 13.88 5-42 9-93 16.38 29.20 
a Se ee ee 14.44 5-71 10.30 17.17 28.90 
Cu.ft.gas per mean h.s.c.p.,upper. 384 .607 417 +345 339 
Cu.ft.gas per mean h.s.c.p.,lower. 414 .672 .448 -378 +332 
Cu. ft. gas per mean sph.c.p...... -399 432 .362 -336 
Changing the height of the burner has but 
little effect on the illumination at points beyond 
50 ft. from the lamp, but changes in a marked 
degree the illumination at points near by. The 
illumination at a distance 80 ft. from the lamp 
2 is practically .o1 candle-feet for all heights of 
> 
x lamp between 8 and 20 ft. However, as the 
lamp is raised between these limits, the mean 
yy normal illumination will fall from .039 to .029 
e candle-feet. 

Po The report concludes with a short series of 
tests of the candle-power and gas consumption 
of the ordinary open gas flame. An assort- 

082 “5° ment of tips was secured from different dealers 
conveniently at hand. In seeking to test these 
| it was soon found that the nominal rating of 

the tip had scarcely any significance, either as 
c 4 regards the gas consumption or candle-power. 
10 20 3. P. 30, e . . 
FIG. 4.—MEAN DISTRIBUTION OF CANDLE-POWER FOR VARIOUS OPEN Table IV and Fig. 4 summarize the tests on 
the open gas flame. It is eyident from these 


GAS FLAMES. 


from each of the three grades of mantles tested. This winged-shape 
distribution of candle-power in a vertical plane is characteristic of 
the ordinary gas mantle. The maximum candle-power is found at 
about 15° above the horizontal because from this point of view the 
visible area on incandescent surface is probably a maximum. On 
account of the position of the maximum candle-power in these 
curves, the mean hemispherical candle-power is uniformly larger 
above than below the horizontal. The mean gas consumption for 
Class A mantles working under a pressure of 2 in. of water is 3.70 


tests that the candle-power of gas as found in 
ordinary commercial service, can be determined only by means of a 
very large number of tests. 

Chemical analyses of the gas used in this work show a very con- 
siderable variation in the composition of the gas, at different times. 
An analysis made under the supervision of the Department of 
Chemistry of Purdue University, on April 23, 1903, concludes with 
the statement that “The gas is supposed to be a mixture of coal gas 
and water gas (enriched), but evidently contains a large quantity 
of natural gas.” 
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Notes on Certain Three-Wire Systems.* 





By CuHar.es T. MosMAN. 


HE present tendency in electrical’ developments is toward the 

ea serving of large districts from large central stations. This 

tendency naturally leads to alternating-current distribution for 

light and power where under other conditions direct current might 

be used. The new work of to-day is thus largely alternating, or 
alternating converted to direct current for final distribution. 

Existing direct-current installations are continually expanding, 
and many are being adapted to receive power from large alternating- 
current stations. It is necessary to consider carefully the new con- 
ditions to be met and the various methods and apparatus with which 
to meet them, before placing orders. New plants of a more or less 
isolated character may be best served by direct current, although 
where there is any doubt as to which is advisable, it is well to give 
the alternating current the preference on account of the ease with 
which such a system is extended. A discussion of direct-current 
systems in general would be an undertaking of large dimensions, 
hence attention will be directed to but one or two points which 
may prove interesting. 

The direct-current lighting and power work of to-day in this 
country is principally three-wire. As the advantage of the three- 
wire system lies in the transmitting voltage being twice that of the 
receivers, upon the advent of the 250-volt incandescent lamps it was 
natural to expect an extensive adoption of a 500-volt, three-wire 
system, this system having the added advantage of enabling dupli- 
cate generators to serve light and power and railway. The 500-volt, 
three-wire system is particularly applicable to manufacturing plants 
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The 500-volt system is at a disadvantage due to the higher cost 
of arc lamps, meters, fan motors, incandescent lamps, cut-outs, 
rosettes, circuit-breakers, etc., the prices being higher in approximate 
accordance with the following table: 


Article % higher price. Basis. 
Incandescent 1MMP ....scccccsscccsese 11 3-8 watts per c.p. 
IMGONGENOENG FIED 2 iis ciciceresecsess 25 3-4 watts per c.p. 
PN 5 C60 6 6s oie RCW eS RRESS 33% 2 in series. 
PME Ww wSe.0 eid 2 0lo.0-08 6440 dF 0RMwER GO 50 twin carbon. 
OEE 600 06.30. wnteawerds ca deea.e 30 3-wire. 
WOERUUED be ccaccesbedeessedeeeesse ° 2-wire. 
GRPEES DODO Fecccccdvrecedoavesede 5 
CAPS CPUERONS Siac kivvcicccassbevede ee 25 D.P. 500 volts. 


D.P. 250 volts. 


MEE CS Wa-e bs 0.80.00 .6 04.0600 Ra okeen o 
UIUES: ChAV 6 sae pee cea eonnhewevt «ee 75 D.P. 500 volts. 
PO QUOGOE: cote rsicciedenes 00s d0ees 10 250 volts. 
OUTED ooo 8 eo is VANES .erews bios 7 250 volts. 
PU DE beast vate cides eviDeresces 60 250 volts. 
RE DE Sc crctwavidasierawsewes ° 250 volts. 
LNT UEOD.. 6508 saa wads ssawecaceeun o 250 volts. 


Two hundred and fifty-volt incandescent lamps may be obtained 
of 3.8 and 3.4 watts per candle-power, having the same useful life 
and candle-power area as the 3.1 watts per candle-power, 125-volt 
lamp. Are lamps may be connected two in series with the disad- 
vantage of comparatively complicated wiring and the necessity of 
burning two lamps when one only is required; or a twin-carbon 
lamp may be used with the disadvantage of a more complicated 
mechanism and probable high maintenance cost. A single-carbon, 
250-volt lamp gives an objectionably purple and unsteady arc. This 
excess of purple rays necessitates the use of denser globes than 
+ 
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Fics. I, 2, 3 AND 4.—DIAGRAMS OF VaRIouS CONNECTIONS. 


using electricity principally for power, with incidental lighting, and 
to central stations serving a comparatively scattered load within a 
somewhat limited radius. 

A comparison of 250-volt and 500-volt underground three-wire 
systems will show that the superiority of one over the other depends 
upon the density of the load, the proportion of the total load that 
is in incandescent lamps, the size of the motor units connected to 
the system, the cost of producing additional power and the cost per 
kilowatt of the generating equipment.: In large cities served by a 
central generating station with many sub-stations containing con- 
verters for supplying the three-wire network, the load is quite dense, 
and it can be shown that in many cases the savings in copper and 
number of sub-stations, due to the higher voltage, is more than offset 
by the increased power required by the high-voltage lamps. The 
lower the density of the load, the lower the proportion of incan- 
descent load to the total load, and the lower the cost of power and 
generating apparatus, the greater becomes the advantage of the 
500-volt, three-wire system. 


* A paper read October 14 before the Ohio Electric Light Association. 


those used with 125-volt lamps, in order to produce the same quality 
of light. 

A decision in favor of a 500-volt, three-wire system should not 
be made without first giving due consideration to alternating cur- 
rent. The advantages of continuous current over alternating are 
mainly the following: 

First, the possibility of the use of storage batteries. Second, the 
possibility of operating high-speed passenger elevators direct from 
the lighting distribution. 

The efficiency of a storage battery is low and the maintenance 
usually high. For these reasons it cannot always be considered an 
economical investment. Storage batteries may, however, be con- 
sidered essential for the proper service of a dense business district, 
on account of their value in supplying sudden demands for current 
due to summer showers or a break-down or burning off a short- 
circuit in an underground system. They are also of great value in 
maintaining good regulation. 

The induction motor, with collector rings and variable external 
resistance will give good results on all but the higher speed elevators. 
A district in which a 500-volt, three-wire system is particularly 
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applicable would probably not contain any high-speed elevators ; 
such a district could well be served by alternating currents, using 
possibly a separate power circuit. A city of 100,000 inhabitants 
would probably have a dense business section containing high-speed 
elevators, and large residence districts having a comparatively light, 
scattered load. Such a city may be served by a three-phase gen- 
erating system, a three-wire network, using high-efficiency, 125-volt 
lamps and fed by single-phase primary feeders, being used for the 
business district; the power load of which is carried by a 500-volt, 
direct-current power circuit fed by rotary converters or motor-gen- 
erator sets. Three-phase feeders should be run through the resi- 
dence districts, the lighting load being carried on one phase only, 
the third wire being run into such districts as offer light power load. 

The large cities contain extensive districts where the load is of 
such density that the 250-volt, three-wire system with high-efficiency 
lamps is most suitable. They also contain large suburban districts 
which may be best served by alternating current. A combined con- 
tinuous-current and alternating-current generating system with 
rotaries or motor-generators to connect the two is well suited to 
such cities. Chicago, Boston, Philadelphia, Cleveland, Toledo and 
Columbus may be mentioned as examples of such an arrangement. 

There are many cities which might be well served by an alternat- 
ing-current system, which have had a three-wire, direct-current 
system in operation before the advent of large alternating central 
stations, and the systems have assumed such proportions as to pre- 
clude all consideration of alternating currents for the denser sections. 
This fact may explain the eventual use of a combined alternating 
and direct-current generating system by such cities. The ease with 
which an alternating system may take on surrounding towns through 
step-up transformers should not be lost sight of and constitutes a 
great advantage. 

From the above it appears that there is little justification for an 
extensive use of the 500-volt, three-wire system in this country. 

The larger three-wire systems are almost without exception served 
by shunt-wound generators. An increase of the generating capacity 
of such a plant is easily accomplished by adding units having the 
voltage of the outers. The smaller plants are using compound- 
wound generators, three-wire generators and sometimes balancer 
sets. The combination of compound-wound generators of different 
voltages on a three-wire system, for example, 125 and 250 volts, 
or 220 and 440 volts, requires special attention to the switching, 
equalizing and indicating arrangements in order to secure proper 
parallel operation. 

Figs. 1 and 2 show desirable arrangements. The equalizer switches, 
ammeter shunts and circuit-breakers are placed on panels near the 
generators. The circuit-breakers are closed and tripped electrically 
from the main switchboard. The low-voltage machines have their 
series windings on the side opposite to that connected to the neutral 
wire, 1. e., half of them are equalized on the positive side and half 
on the negative side. The high-voltage machines are provided with 
two series windings in order to admit of proper equalizing with the 
low-voltage machines. In the case of machines with compensators 
and collector rings for derived neutral, i. e., three-wire generators, 
two series windings are necessary in order to secure with unbalanced 
loads a compounding approximating to that with balanced loads. 

It is desirable on lighting systems supplied by both low-voltage 
machines and three-wire machines, to provide switches in the con- 
nections between the neutrals of the compensators and the neutral 
bus-bar. With these switches open it is possible through the low- 
voltage machines to raise the voltage of one side of the system above 
that of the other to compensate for unequal line drop due to un- 
balanced load. 

The proper sequence of operation of switches and circuit-breakers 
when connecting a machine to the bus-bars is as follows: First, 
close the equalizing switches. Second. go to the main switchboard 
and close the main switches. Third, having obtained the proper 
voltage relations, close the circuit-breakers by means of the con- 
trolling switches on the main switchboard. The inverse sequence 
should be followed when disconnecting a machine from the bus-bars. 


Three-wire generators when operating separately, or in conjunc- 
tion with others of the same class, or with compound machines of 
the same voltage, but without collector rings and compensator, 
may be connected as shown in Fig. 1. Low-voltage, compound- 
wound machines connected on the two-generator method should 
always be connected as shown in Fig. 2, whether or not other gen- 
erators are connected across the outside wires. 
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The advisability of the indicated arrangement of series windings 
where both high and low-voltage machines are installed, has been 
explained above. It is desirable to use the same arrangement when 
installing only low-voltage machines, in order that high-voltage 
machines may be installed later without extensive changes in ex- 
isting panels. With the series fields arranged as shown, the circuit- 
breakers should be placed as in the diagram, in order to minimize 
the chances of a short-circuit in the station wiring causing a machine 
to operate as a short-circuited series generator. 

A great saving in cost of cables for the moderate and larger size 
generators results from the placing of circuit-breakers and equalizing 
switches near the generators, and for the sake of uniformity this 
arrangement may well be adopted for the smaller generators also. 

A balancer set is sometimes depended upon to provide a neutral 
for a system having only high-voltage generators. The simplest way 
to start such a set is to connect the two armatures in series through 
a starting rheostat across the main buses. It is necessary when 
starting to disconnect the common connection of the fields from 
the common connection of the armatures. Otherwise, when starting 
up, the field of the machine having its armature connected to the start- 
ing rheostat will receive the full potential of the system, due to the 
other machine having its field short-circuited by its armature. If 
another balancer set or other means of obtaining a neutral is in use, 
it is essential that the common connection of the armatures be dis- 
connected from the neutral bus when starting; otherwise, one side 
of the system will be short-circuited by one of the machines. 

It is advisable that the shunt fields shall in normal operation be 
connected between the neutral bus and the main buses, in order to 
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FIG. 6.—DIAGRAMS. OF CONNECTIONS 
OF BALANCER SETS. 


FIG. 5.—-DIAGRAM OF RHEOSTAT 
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secure independent control of the voltages of both sides of the 
system. This may be obtained by means of one rheostat common 
to the two fields and in series therewith, having the switch blade 
of the rheostat connected to the neutral bus. (See Fig. 5.) This 
type of rheostat is objectionable due to the extreme difficulty in pre- 
determining its design. Two independent rheostats should be used 
and may be the standard for the machines composing the balancer set. 

A system depending upon a balancer set for its neutral must be 
protected against the consequence of a short-circuit on one side of 
the system, causing the full potential of the main buses to be im- 
pressed upon the other side of the system, with destructive results 
to the lamps and other devices connected thereto. This may result 
from the automatic disconnection of the balancer set due to short- 
circuit, or, if the set is not provided with automatic circuit-opening 
devices, from the flashing over of the commutator of the machine 
on the short-circuited side. Protection may be afforded by a differ- 
entially-wound relay with coils connected across the two sides of 
the system and contacts normally closed. These contacts close a 
circuit through shunt trip coils on the circuit-breakers of the main 
generators. This relay will operate and trip the circuit-breakers 
in the event of an abnormal rise of potential on either side of the 
system. A system having the generators protected by fuses should 
include an electrically-tripped switch so placed in the main buses 
as to separate the balancer set and distributing system from the 
generators. The differential relay should be connected to trip this 
switch in event of a short-circuit or abnormal rise of potential on 
either side of the system. 

The series field of balancer sets may be placed on the positive 
sides of both machines and equalized with other balancer sets in the 
usual manner. Fig. 3 indicates the proper connections of a com- 


pound-wound balancer set and compound-wound generators, both 
being protected by circuit-breakers. 


Fig. 4 indicates the proper con- 
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nections of similar machines protected by fuses and with an elec- 
trically-tripped switch in the main buses. 

The fields of shunt-wound balancer sets should be connected as 
shown in Fig. 6. It is to be noted that each machine has its field 
connected across one side of the system and its armature to the 
other. This tends to maintain balanced potentials on the two sides 
of the system with unbalanced loads. 

In the discussion of Mr. Mosman’s paper, Mr. Bechtel stated that 
in Toledo they used a three-wire, direct-current system for down- 
town lighting business district, and single-phase alternating-current 
in the residence portion. The station is equipped with three-phase, 
four-wire and single-phase generators. The feeder system is ar- 
ranged with main feeders and sub-feeders on the primary mains, 
so as to give as nearly equal distribution over the whole territory 
as possible. The three-wire, direct-current system is entirely un- 
derground and consists of an interconnected network, the mains 
being fed at different points from the station by three-wire feeders. 
A rotary converter is used as a tie-in between the two systems, and 
converts alternating to direct current, or vice versa, making a very 
flexible system and requiring somewhat less machinery for peak 
load. The direct-current peak load comes at 5.30 P. M. in winter 
time, and the alternating-current peak at about 8.00 P. M.; this in 
a measure does away with duplicate machinery. Mr. White, of 
Columbus, stated that his company contemplates putting in a four- 
wire, three-phase system. Mr. Bechtel suggested that the matter 
of whether wiring already installed would take care of the new 
conditions was one that ought to be taken into consideration in 
contemplating a radical change in system. 


Vaccum Tube Lighting in Photography. 


The Moore vacuum tube light- 
ing system is intended for gen- 
eral illumination, but we _ note 
an important adaptation of the 
light, for photographic purposes. 
The illustrations are of apparatus 
recently designed by Mr. D. Mc- 
Farlan Moore and now used by 
Marceau, the well-known New 
York photographer, with great 
satisfaction, over 500 photographs 
of remarkable quality having been 
taken already. Since the intensity 
of this light is absolutely constant 
and the color values of objects ap- 
pearing under it are identical with 
those of daylight, the results at- 
tained are actually superior to 
those obtained by natural light. 

uch apparatus solves the cloudy 
or rainy day problem for photog- 
raphers, since they can be inde- 
pendent of the sun, avoid the nec- 
essity of leaky skylights and top floors, and take the finest of por- 
traits—on the ground floor—with absolute certainty of results, with- 
out guessing at the length of exposures due to weather conditions. 
In winter time few sittings are now taken after 3 P. M., but with an 
“Artificial Daylight Window” the “photographer’s day” can now be 
all night if necessary. Artistic posing is also greatly aided by the 
almost perfect color values, which reduce the amount of retouching 
to a minimum. 





FIG. I.—A THREE SECONDS’ 
EXPOSURE. 


The portrait of Mr. Moore herewith reproduced, as an example, 
Fig. 1, was taken by this light, and the softness and texture speak 
for themselves. 

It will be noticed from the illustration, Figs. 2 and 3, that the 
apparatus consists of a large flat window-like box. It is 5 ft. 6 in. 
long by 4 ft. 6 in. wide, pivoted at the center of its two sides be- 
tween two uprights extending from a box-like base mounted on 
casters, so that as a whole it actually constitutes a movable “sky- 
light,” which is a great advantage in getting the light exactly 
focussed on the subject. Since the window proper is pivoted it is 
possible to get as much or as little “top light” as desired. The 
light all emanates from one vacuum tube, which is bent back and 
forth upon itself eight times, these eight principal lengths being ar- 
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ranged vertically over the entire surface of the front of the window 
and are, therefore, about 6 in. apart. 
The ends of this tube, which has a total length of 43 ft., extend 






FIG. 2,—REAR VIEW OF APPARATUS. 





FIG. 3.—FRONT VIEW OF “MOVABLE SKYLIGHT.” 


back through the face of the window, which is painted a dull white, 
and connect with the terminals placed in the back of the window, 


we 
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which are in immediate connection with a transformer fed from any 
alternating source. Since the tube has a life of at least 1,000 hours, 
it is kept lighted constantly when pictures are to be made, in strik- 
ing contrast to the objectionable flashlight powders heretofore used. 
When the tube is operating at about 5 cp per foot (about 200 cp 
total) the photographer can take pictures with an exposure iden- 
tically the same as he would use under good daylight conditions, 
and the power required is about one-fifth as much, it. is said, as 
would be necessary to obtain comparable results though greatly 
inferior, by means of arc lamps. Mr. Moore has also designed a 
somewhat similar apparatus, but with the light still more intense, 
for photographic printing. Another utilization of this frame, for 
which an immediate demand has sprung up, is the lighting of rear 
windows in deep buildings or store counters remote from outside 
light. 


— 2 


A Graphic Recording Ammeter.* 


3y A. H. ARMSTRONG. 
HILE the construction of the graphic recording ammeter is 
W equally applicable to voltmeter and wattmeter, the follow- 
ing description is limited to the ammeter, since it embodies 
all the features contained in the other instruments. 

With the advance of our understanding of rapid acceleration prob- 
lems the need was felt for an instrument capable of registering 
accurately the violently fluctuating current readings. The instru- 
ment must, furthermore, be able to operate on cars moving at high 
rates Of speed over more or less imperfect tracks, subjecting it to 
vibrations and shocks; this had all to be carefully considered in 
the design. The sudden changes in the quantities measured require 
that the instrument should have a short, quick period and give per- 
fect damping; the swaying of the car and the rapid acceleration and 
retardation, make it necessary that the instrument be thoroughly 
balanced. In order to get a permanent record, ink was chosen, as 
even with the high torque employed a metal stylus or graphite 
pencil point could not be used with perfect freedom from sticking. 

Several minor points contributing to the satisfactory operation of 
the instrument will be mentioned during a brief detailed description 
of the actual means employed to meet the conditions outlined. 

To secure the required torque a dynamometer construction is em- 
ployed, in which the current to be measured is carried by the fixed 
element, and the moving element carries a constant current supplied, 
preferably, by a small storage battery. 

The moving coil is a small rectangle made up of several turns 
of wire, surrounding an iron core of cylindrical shape, carrying 


This coil and core are enclosed in the fixed 


about one ampere. 
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coils. The moving coil is’ suspended by a control spring and held 
in position by this spring at the top and by a small steel shaft at 
the bottom. The bottom bearing is so made that when in use the 
moving system hangs freely from the control spring, but its vertical 


*A paper presented at the October meeting of the American Institute of 


Electrical Engineers. 
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motion is so limited that any excessive vibration cannot damage 
the instrument. Current is led into and out of the moving coil by 
two spiral conductors of negligible elasticity in comparison with 
the control spring. The control spring is adjustable by changing 
its length. 

The ampere-turns in the fixed coil of the ammeter are about 





FIG, 3.—CURRENT CURVE, MULTIPLE UNIT CONTROL WITH AUTOMATIC 
ACCELERATING DEVICE. 


2,400, the ampere-turns in the moving coil about 80, and by this 
combination a torque at the end of the scale of about 200 gram 


em. is secured. This is from 80 to 200 times the torque usually 


5 SECONDS 





CAR CLIMBING A HEAVY 


IN SERIES. 


FIG. 4.—CURRENT CURVE, 
GRADE WITH 


FOUR-MOTOR 
MOTORS 


employed in measuring instruments in which the indications of a 
pointer on a scale are observed, and from 3 to 15 times that em- 
ployed in the usual integrating or curve-drawing instruments. With 
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FIG. 5.—VOLTAGE CURVE, SCHENECTADY-ALBANY CAR, 


this high torque the friction due to the pen moving over the paper 
is practically negligible. 
The pen used consists of a capillary tube supplied by a siphon 





AND 2.—RECORDING AM METER. 


filled from an ink reservoir carried some distance from the recording 
point toward the axis of the instrument. By this means a fine line 
is drawn, a continual supply of ink is secured and no blotting takes 
place when the pen and paper are at rest. This construction also 
decreases the inertia of the moving system. It is necessary to adjust 
the contact of the pen with the recording surface, as the conditions 
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under which the instrument is to be used require a considerable 
difference in the pressure of the pen on the paper. 

If the instrument is used in a stationary position, the pen is almost 
on the point of leaving the paper; if high-speed tests are being 
made, the entire weight of the pointer can be allowed to rest on the 
paper. This adjustment is accomplished by means of a joint in the 
pointer and a small adjustable spring capable of supporting, if 
necessary, the entire weight of the movable part of the pointer. 
The paper used is about 3% in. wide and in rolls 65 ft. long, and 
it is usually run at a uniform rate of 6 in. per minute. The paper 
is driven by a spring motor similar to those used for driving phono- 
graphs and can be adjusted to maintain a uniform speed of from 
about 4 to 8 in. of paper per minute. The paper is punched and ruled 
by a special machine, and is passed through the instrument by means 
of a toothed wheel driven by the motor. With the machine which 


has been designed any desired ruling can be provided, and special 
paper, if necessary, can be made for each instrument; but it has 
been found that instruments of a given capacity are nearly enough 
alike to allow paper of uniform spacing to be used. 
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AMPERES. 


FIG. 6.—CURRENT CURVE, OTIS ELEVATOR MOTOR. 


In testing with these instruments, it is usual to employ at least 
two, an ammeter and a voltmeter; and in order that the time can 
be accurately marked on the paper a time marker clock is employed. 
This operates a small pen on the record strip similar to the one used 
for the ampere or volt record, this contact being actuated by a small 
electromagnet which in turn is energized through a relay from a 
contact-making device driven by the clock and usually making the 
circuit every five seconds. 

It is thus possible to obtain simultaneous readings by the instru- 





COMPOUND-WOUND GENERATOR. 


FIG. 7.—CURRENT CURVE, 
ments placed upon different cars in a train, a valuable feature 
where the different cars are each equipped with their own motive 
power. The marking device also serves the purpose of calibrating 
the speed at which the paper is moving, so that it is not necessary 
to spend considerable time in calibrating speed of paper by watch, 
which it would be necessary to do every few minutes without this 
device. 

With the introduction of a recording ammeter of great accuracy 
it is possible to obtain current readings and from them compute 
motor copper losses, with every assurance of obtaining consistent 
results. The recording instrument replaces the labors of the several 
men required by the old method of two-second readings, and gives 
results of greater accuracy. It therefore becomes a comparatively 
simple matter to run an all-day test upon a railway motor, taking 
a sufficient number of readings to obtain a fair average and thus 
determine its copper losses quickly and accurately. As both voltage 
and ampere input are accurately recorded it is also possible to 
compute from stand tests, the core losses of the motors, and in 
this manner obtain the total energy lost in heating the motor for 
a given class of service. The introduction of these instruments has 
made it comparatively easy to obtain the thermal capacity of the 
motor, and this, too, with the degree of accuracy that insures con- 
sistent results in comparing motors of different sizes and different 
designs. 
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GENERAL DATA. 
Length, 3214”. 
Width, 13%”. 
Height, 11%”. 
Approximate weight, 100 pounds. 
Torque of ammeter, 210 gm.-cm. 
Torque of voltmeter, 200 gm.-cm. 
Period, .33 seconds for complete cycle. 
Ampere-turns in fixed coil of ammeter, 2,400. 
Ampere-turns in fixed coil of voltmeter, 950. 
Ampere-turns in moving coil of ammeter, 8o. 
Ampere-turns in moving coil of voltmeter, 186. 
Watts consumed in moving coil of ammeter, I. 
Watts consumed in moving coil of voltmeter, 3.3. 
Watts consumed in fixed coil of ammeter, 130. 
Watts consumed in fixed coil of voltmeter, 33. 


(Full scale 24°.) 
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New Telephone Patents. 





MICROBE CATCHER. 


After several weeks’ quiescence the antiseptic transmitter attach- 
ment has again broken out, this time in a patent issued to S. J. 
Ballard, of Los Angeles, Cal. This device is of he sheet of paper 
type, novel in that the stock of paper is a roll carried above the 
mouthpiece. From the roll the paper strip passes over the mouth- 
piece, beneath a spring pressure ring, and thence over a small sur- 
face plate to a roller clamp and tearing edge. The presence of the 
surface plate beneath the paper permits of memoranda being jotted 
down on the paper strip, if one stands far enough away from the 
mouthpiece. But to use the transmitter properly and to use the 
plate at the same time, one would cettainly find it necessary to 
wobble back and forth in a manner to rival the “balancing man” 
toys of some years ago. 

COMMON BATTERY TRUNK LINES. 

While probably all telephone men know the meaning of the term 
“trunk line,” only those having had experience with large exchange 
districts embodying several good-sized central offices can appreciate 
what a potent factor is trunking, in determining the quality of 
service. In such large systems, trunk lines are usually of two sorts: 
First, those over which traffic is sent, irrespective of from which 
end it approaches the trunk line; and second, those trunks which are 
used for traffic approaching from one direction only. This latter 
class is by far the more important, for a number of years ago it 
was shown to be economical to operate all large trunk groups on this 
basis. Now, when an exchange undergoes a transition from the 
magneto to the common battery or central energy system, the ap- 
proved type of trunk circuit has usually involved a retrograde step 
from an operating standpoint, from the best-known trunk circuits 
of magneto practice. This retrogression is due to the fact that the 
standard common battery trunk is not “through ringing.” By this 
we mean that the operator originally answering the calling party and 
requesting its extension in another central office, cannot directly 
signal the distant “called-for” party, but must depend upon the 
assisting trunk operator to do the calling. Ready, although rather 
expensive, means have long since been devised to meet the difficulty 
which is applicable for most kinds of calls, but for some few 
kinds, principally long-distance calls, through ringing is almost a 
necessity. 

Before one can understand in a few words the means adopted to 
provide through ringing it is necessary to know why it is ordinarily 
impossible, and this lies in the fact that the repeating coils used in 
common battery practice, when designed for best talking properties, 
fail to repeat the low-periodicity ringing currents. Obviously, two 
methods of surmounting this difficulty suggest themselves: First, 
to cut out the repeating coil while the ringing process is continu- 
ing, and second, to relay around the repeating coil. Both methods 
have been tried with some success, and rather coincidentally both 
methods are represented this week in two patents issued to one in- 
ventor, Mr. W. W. Dean, of Chicago. 

The patent to be discussed first is that for the relay shown in 
the middle of the accompanying illustration. This relay is designed 
to respond positively to ringing current, and is a primary means in 

the process of relaying such current around a trunk repeating coil. 
The view shown is a longitudinal section. The armature, a heavy 
block of iron, is swung on trunnions between the legs of a U-piece 
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of sheet iron and directly in front of the pole of an electromagnet 
also contained within the U. Of course, the U forms a return 
pole-piece and this, together with the manner of suspending the 
armature, almost at its center of gravity, permits of the use of a 
very massive and, therefore, sluggish armature. The result is a 
relay that, with the proper circuit arrangements, will receive alter- 
nating ringing current over a trunk line irrespective of the re- 
peating coil, and responding will, through a local switching relay, 
transmit the signal beyond the repeating coil. 

The same figure also shows the circuit constituting the subject 
of Mr. Dean’s second patent. This shows a through connection 
passing through two central offices and including the through ring- 
ing trunk wherein the disturbing repeating coil is cut out during 
ringing. Assuming that the reader is familiar with the purely 
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DEAN COMMON BATTERY TRUNK LINE SYSTEM. 


subscriber's and cord circuits, we will consider the trunk circuit 
only. This latter extends from the jack, d, at A, to the plug, b, at 
B. It will be noted that h1h?, the disturbing trunk repeating coil, 
is normally disconnected from the circuit. At such time short 
straps, g*g* and g5g®, complete the through circuit. When the 
operator at A depresses her ringing key the circuit may be readily 
traced to the called subscriber’s bell. In tracing this circuit the 
relay, k, at B, will be found included therein. This relay does not, 
however, respond to the ringing current, because of the great im- 
pedance of the subscriber’s bell. Now suppose the subscriber an- 
swers through his talking set across the line; then will relay k at 
once respond, receiving current either from the generator or bat- 
tery at A, according to the position of A’s ringing key at the in- 
stant. The operation at the relay, g, at once follows the closing of 
k, this relay, g, serving to properly insert in the line the trunk re- 
peating coil. The remaining relays, 0, m and f, serve to control the 
auxiliary supervisory and disconnect signals of trunking practice 
in a manner readily traceable. Both of these patents have been 
assigned to the Western Electric Company. 

NOVEL TELEPHONE INSTRUMENT. 

A combined telephone transmitter and receiver is the title under 
which Charles Yeack, of Akron, Ohio, has patented a magneto 
telephone instrument of novel design. Mr. Yeack departs from 
the usual hand telephone form and within a receptacle in a longi- 
tudinal block places a permanent magnet with a consequent pole 
at the center. The soft iron telephone coil core arises laterally 
from this consequent pole, and with the usual fine wire coil is con- 
fronted with the diaphragm. Two other coils are provided, disposed 
on either end of the bar magnet. These are placed in series with the 
regular coil, the three being so arranged that currents arising from 
an advance of the diaphragm so pass about the permanent magnet 
as to tend to increase its strength, and vice versa, for the retreat of 
the diaphragm. It is the aim of the inventor to obtain increased 
volume and sensitiveness by this arrangement. 

SWITCHBOARD CLOCK. 

With the advent of pay stations and message rates with which 
the usual standard of charge is a conversation of a definite duration 
with pro rata increments for additional time, a satisfactory switch- 
board timing device became a sore necessity. The awkwardness of 
a clock at the top of the switchboard or upon a distant wall is at 
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once apparent, and their use is accompanied by fréquent mistakes. 
For long-distance calls, when the charge rate is sufficiently high 
to warrant, instruments of the calculagraph type have long since 
provided an efficient method of timing. For local traffic, however, 
such devices are not much in vogue because of the valuable keyboard 
space which they require and also because of the comparatively slow 
process of stamping call tickets. To provide a suitable timing 
device for local switchboards is the object of a recently-patented 
invention by Mr. B. F. Merritt, of East Orange, N. J. 

This apparatus consists of two essentials: A master clock with a 
circuit-controlling attachment and a series of electrically-operated 
time indicators controlled by the clock. The time indicators are 
small and compact and are arranged to be mounted beneath the line 
jacks of the switchboard, a position just about in the usual line of 
sight of an operator performing her routine duties. The master 
clock controller makes and breaks an electric circuit ten times per 

ninute. To each consequent electric impulse, each time indicator 
through the agency of a ratchet and electrically-controlled pawl, 
advances one step. Ten such steps complete a revolution of the 
most right-hand number wheel, bringing successively to view the 
figures 0 to 9, indicating thereby tenths of minutes. Three other 
number wheels are provided showing minutes, tens of minutes and 
hours. Any instant of time, therefore, reads directly in figures— 
thus, 10-16.5. The mechanisms of the device seem to be well worked 
out and of a very simple nature, and the whole seems calculated 
to properly perform a useful function. 

TWO-PARTY LINE SYSTEMS. 

Four other patents of last week’s issue deal with party line 
systems. All of these have been granted to Charles B. Smith, of 
New York. A selective party line system by this inventor was noted 
in these columns a short time ago, in which selection depended 
upon the use of what may be termed master wires, which, singly 
or in pairs, controlled the signalling of groups of stations» One of 
the present patents deals with a secrecy or lock-out device for 
such system. 

The other three patents relate to a novel scheme of party lines 
by which each party may have access both for calling and for re- 
ceiving calls over any one of a number of lines, all being tapped to 
his premises for this purpose. By such an arrangement each line 
can handle more calls without more inconvenience to the sub- 
scribers. If the scheme were dropped here it might have considerable 
merit. Mr. Smith has, however, introduced much complicated ap- 
paratus at both the subscriber’s station and at the, central office 
to provide for automatic selection of idle lines and for secrecy. This 
is of such a nature as to undoubtedly defeat the whole cause, for 
surely simplicity is in telephony almost the first essential to success. 





Recent Electrochemical Developments. 





MANUFACTURE OF SUGAR FROM BEET JUICE. 

Two patents were granted on October 20 to Mr. M. H. Miller, of 
Wiarton, Canada, for a process on treating and purifying the juices 
preparatory to the crystallization of sugar. In his system apparatus 
is used by which the juice is treated with an electric current, in 
order to separate albuminous foreign and coloring matter. At one 
stage of the process, current is passed through the juice between 
frames revolving within the body of the juice; and at another stage 
of the process the juice is allowed to drip or trickle over a metallic 
frame, which constitutes one terminal of an electfic circuit. The 
process is stated to be applicable to the treatment of molasses, which 
is a by-product of the crystallization processes, and hitherto has 
been discarded for purposes of sugar making and used mainly for 
making alcohol. 

MISCELLANEOUS. 

An apparatus for purifying water by the electric current has 
been patented by Mr. O. M. R. Moeller, of Copenhagen, Denmark. 
In the lower part of the apparatus a number of perforated plates 
are arranged one above the other and connected alternately to the 
positive and negative terminals of the current. The water, while 
passing between the plates, is electrolyzed with the production of 
hydrogen and oxygen arid some ozone. It is ‘claimed that a thorough 
intermingling of the gases is produced “so that the ozone can per- 
fectly purify the water, and so that the other gases generated can 
combine with ingredients in the water and further purify and cleanse 
the same.” 

A patent has been granted to Mr. C. T. Pratt, of Frankfort, 
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N. Y., for mechanical details of electroplating apparatus for plating 
slip nipples with zinc, with the bulk of the deposit on the interior 
surface. 

A patent was granted to Mr. W. K. L. Dickson, of London, for a 
storage battery in which the containing vessel is provided with a 
metallic lining having projecting from its surface thorn-shaped 
spines, which hold a layer of active material in form of a paste. 
Within the case there are electrodes consisting of a light and per- 
forated tubular core provided with projecting spines, which also 
hold layers of active material. Asbestos fibres are used as a binder 
for the active material. 


Notes on Lighting in Europe. 


Mr. Arthur Williams, of the New York Edison Company, pre- 
sented to the Association of Edison Illuminating Companies, at the 
Thousand Islands convention, a very interesting paper on what he 
had seen of European lighting practice during a recent trip abroad. 
One thing he observed was the absence of electrical effects upon 
special occasions, as for example, the visit of President Loubet to 
London. As to arc lighting in that city, he remarked that the prices 
paid by the municipality vary from $110 to $150 annually for an arc 
lamp of about the same size as our lamp rated at 2,000 candles. The 
practice is to place the lamps much nearer together, in many in- 
stances averaging not more than 100 feet apart, and the result is a 
degree of lighting which would offer a useful, impressive example 
to those in charge of that kind of service in most of our American 
municipalities. ‘The city furnishes the posts and shades; the com- 
panies provide all else, giving the lamps the usual attention. 

Enclosed arc lamps have made very little headway; the few to be 
seen are of a design less satisfactory than that with which we are 
familiar here, and for the most part they have not given satisfaction 
to the users. The reason the English engineers adhere so devotedly 
to the open lamps is that in London and other English and Euro- 
pean cities, the price of labor and carbons is low, while the cost of 
current is high—the reverse being true in our American cities. 

The Siemens-Halske Company has just placed upon the market 
a very small enclosed arc light, called the “Lilliput”; in deference to 
its lack of size. This lamp is so small that it can be used directly 
over a writing desk, near one’s work, or, in fact, in any position suf- 
ficient for the usual incandescent lamp, and in which a large volume 
of light is required. It is even shown in the conventional desk 
standard, in which heretofore the incandescent lamp has been sup- 
posed to find an exclusive field. The lamp may be placed in any 
position without affecting its accuracy or steadiness of feed. 

“Bremer” lamps are seen frequently on the streets. The outside 
of one hotel or restaurant on Piccadilly Circus is strikingly illum- 
inated by them. The color of the light, however, is not pleasing, 
and he questioned whether, unless changed, the lamp will soon be- 
come very popular. It is said that about 150 are now used, with 
very great satisfaction, for lighting the streets of one district—that 
surrounding the East India docks. The lamp has recently been im- 
proved, and all now in use are to be replaced with the new type as 
soon as practicable. The object of the improvement is to do away 
with “fluttering,” which heretofore has been a chronic defect. As all 
doubtless know, these lamps burn two in series, about 50 volts each, 
on a 110-120 volt circuit. 

These lamps, as incandescent lamps and all other features of the 
installation, must be purchased by the consumer, but to insure good 
service, the manufacturers—The Westinghouse Company—arrange 
for their care at a cost of 10 shillings, or $2.50 weekly—for two— 
the price including, inspections, carbons, and repairs, but not the cur- 
rent supply. The responsibility of the company supplying electric 
current ends at the meter, and so everybody seems to understand. 
This Mr. Williams considers not conducive to best service. It com- 
pels the customers to purchase incandescent lamps, without expert 
knowledge and at a price in excess of the cost of lamps to the supply- 
ing company, tending thus to prolong their use until breakage, how- 
ever blackened or low the candle power has fallen. The incandescent 
lighting standards are low, and as the service rendered by the com- 
panies is said to be very satisfactory—it is evident that they are care- 
fully managed—the cause must be found in the lamps. 

In the business sections one sees little gas lighting, and it is said 
that there is but one oil lamp installation in the city—and that that 
is going out. The “Lucas” lamp comparing with the “Northern” 
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here, is used, but apparently not to any great extent. Electric light 
seems to have little, if any, serious competition. 

Nernst lamps, large and small, are to be seen frequently on the 
principal thoroughfares, and the light is of very satisfactory quality. 
A number of stores use them exclusively. Plain, ground, or opales- 
cent glass globes are used, with vertical spiral glowers—distinct from 
the horizontal straight glowers with which we are familiar in Ameri- 
can practice. Large lamps, consuming about 250 watts, cost the retail 
consumer $5; small lamps, $1.25; large glowers cost 50 cents, the 
small, 37%4 cents. They can be used with either alternating or direct 
current—those he saw using the direct current. 

A Nernst projector lamp of 1,000 candle power has been made. 
The lamp consists of three glowers, in parallel, placed on a white 
enamel disc of about 24% inches diameter. About 300 watts are con- 
sumed and hand control is substituted for the usual automatic control. 

A representative of the manufacturers stated that 400,000 of these 
lamps, 60 per cent. small, the remainder large in size, were sold in 
England during the last year. It should be remembered that the in- 
candescent lighting standards are generally low, and therefore a 
greater relative growth than would be possible here, should be ex- 
pected. 

There are 36 companies or vestries in London operating electric 
lighting plants. The aggregate of the installations, on the 16 candle 
basis, is 2,476,491 equivalents. This is largely incandescent lighting; 
the motor installations aggregate hardly more than 5,000 H. P., and 
the arc lamps something less than that number. 

It has been stated that 13 of the companies or vestries use Wright 
meters, not exclusively, but in conjunction with their rates. The 
companies using these meters control about 45 per cent. of the total 
installations, but Mr. Williams got no data as to the number of 
meters used, or on the percentage of current sold through them. 
The manager of one of the largest companies stated that though he 
was reported as using this system of discount, he actually had only 
a few of the meters. The Shattner demand meter is also in use; 
one advantage being that it can be made fast or slow, as desired, by 
simply changing the medium through which the balls fall. 

So much has been devised and said concerning electric lighting 
rates that it would seem as though nothing new were possible. Yet 
he had not previously heard of the rate recently adopted by the St. 
James & Pall Mall Company for long hour, usually hidden light- 
ing; by hidden is meant the lighting of hotel, apartment house and 
club cellars, kitchen and servants’ quarters, shops below the side- 
walk level, basements and the public conveniences, which the city 
of London has liberally provided at the large intersections. The 
retail rates of this company are 12 cents a kilowatt hour for the first 
4,000 kilowatt hours of annual use and 8 cents for all over, with a 
discount of 8 per cent. on all bills paid quickly—say within 30 days. 
To meet the competition of gas in the places mentioned, the company 
has adopted a new schedule, under which all “below street level” 
lighting is supplied at exactly half the usual rates. That is to say, 
the first 4,000 kilowatt hours are charged for at 6 cents instead of 12 
cents, and the remainder at 4 cents instead of 8 cents—and the addi- 
tional discount of 8 per cent. is also allowed. 

If the consumer’s premises are half above and half below the 
street level, he is given the benefit of a liberal interpretation of the 
schedule, and charged altogether at the low rates. Separate meters 
are provided where necessary to separate other parts of the premises 
supplied at the higher rates. This schedule has been very successful 
in competing with gas service. 

English or perhaps London views regarding credit are interesting. 
Payment within 30 days is considered cash; nine months are not un- 
usual. 

It may be of interest to know that one company charges 12 cents 
a kilowatt hour for service at 100 volts and 1o cents where taken 
at 200 volts. This method has probably been adopted to encourage a 
general change of installations to the higher voltage. Another com- 
pany, or rather one of the Borough Councils, charges 16 cents a kilo- 
watt hour for the first hour of the maximum demand, and 2 cents 
for all over—a schedule representing the extreme views of Mr. 
Arthur Wright, in connection with the Wright demand sys- 
tem. Another company has recently entered upon a_ large 
contract for lighting and power service, under which the 
consumer pays $75 annually for each kilowatt of maximum de- 
mand and 2 cents for each kilowatt hour consumed. The 
demand rates of this company are also interesting: For the first 
quarter, ending with March, the charge is: for the first 6 kilowatt 
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hours consumed per 8 candle power lamp, or equivalent, 16 cents a 
kilowatt hour, and for all excess, 4 cents; for the quarters ending 
with June and September only the first 3 kilowatt hours of average 
use are charged for at the higher rate, the remainder being charged 
for at the lower rate; the quarter ending with December, filling out 
the’ year, is again increased to an average of 6 units at the higher 
rate, as with the first quarter. Power is sold at 5 cents a kilowatt 
hour for the first 250 kilowatt hours of annual consumption per kilo- 
watt of installation and 2 cents for all consumed in excess. 

It should not be forgotten, when considering English terms, that 
the consumer buys everything beyond the meter, and therefore, on 
any prices given, fully 114 cents a kilowatt hour should be added to 
get an American comparison. 

The Shoreditch Destructor Works, of which so much has been 
said, are still in operation. This plant, it will be remembered, was 
erected for the purpose of burning the garbage of the district, utiliz- 
ing the heat for making steam, the live steam for operating an elec- 
tric light plant, and the exhaust for heating the water of the muni- 
cipal bath of the district, and in winter for heating the district 
library. These several departments are located contiguously in the 
same block, but front on different thoroughfares. A second light- 
ing station, some distance from the first, has now been erected, the 
capacity of which is about 1,600 kilowatts, but it is operated entirely 
with coal fuel. The works remain substantially as they were when 
first finished, though because of the larger demand for electric cur- 
rent and the somewhat lessened supply of debris, more coal is now 
being consumed than formerly. The consumable debris of the dis- 
trict amounts to 25,000 tons annually and gives sufficient heat to 
produce 1,000,000 kilowatt hours. It is estimated that garbage pro- 
duces on the average one-tenth the heat of ordinary coal. Curiously, 
the garbage supply is decreasing. This is because dwelling houses 
are being gradually replaced, as the city pushes out, by factories 
and stores, which in proportion contribute less. The new inhabi- 
tants, however, demand more light and power service, so that the 
works can well afford to burn as much additional coal as may be 
required. 

The figures showing the result of last year’s operation seem to 
make it difficult to prove that the electrical are paying features of the 
plant. There was a balance of $20,000, after all charges were met, 
credited to the sinking fund, but this amounts to only 1.5 per cent. 
of the cost, a rate of depreciation demanding an active life in excess 
of 50 years to equal the original cost of the plant. 

The use of arc lamps for the street lighting of Paris, as in Lon- 
don, has increased largely in the last two years, the greatest change 
being in the centre of the city. Open burning lamps are used, again 
because of the low cost of carbons and labor and the high cost of 
current. The lamps are spaced apart an average not exceeding one 
hundred feet; in some places the distances are much less. There 
seems to be no desire on the part of the city officials to utilize the 
private window lighting for the illumination of the thoroughfares, 
and this is well, for there is little, if any, display lighting of that 
order that is worth mentioning. 

The companies supplying electric current are limited in their fran- 
chise to a maximum price equalling 30 cents a kilowatt hour, but 
there is no limitation upon the extent to which this price may be 
reduced. The average price obtained is about 22 cents a kilowatt 
hour. 

Companies making electric current inside the city’s walls pay a 
tax of 5 per cent. on their gross income, while those who generate 
outside the walls, thus avoiding the duty paid upon coal brought 
within the fortifications, pay I per cent. additional, or 6 per cent. 

The cost of municipal are lighting, where supplied by private com- 
panies, is at the rate of $240 annually, but the annual expenditure is 
in many cases lessened through the disconnection of the lamps at 
midnight or shortly thereafter. As the companies are taxed upon 
their gross income, this figure is reduced 5 per cent. or 6 per cent., as 
the case may be, so that the net cost is not far from $225 a lamp 
annually. 

At the end of 1901 the five private companies and the municipal 
plant of Paris had 68,267 kilowatts of installation, equalling 1,365,340 
sixteen candle equivalents. The capacity of all the stations was 
38,000 kilowatts, or 56 per cent. of the installations. Twenty-seven 
million three hundred and twenty-two thousand kilowatt hours were 
sold, the consumption averaging about 400 hours per unit of in- 


stallation. 
A very interesting map has been prepared by the engineer in 





ELECTRICAL WORLD ano ENGINEER. 725 


charge of the municipal works, showing in each of 83 small sec- 
tions, into which he divided the city, the installation capacity in 
kilowatts, the kilowatt hours consumed annually, and the average 
use of each unit of installation. For example, one, a rich residential 
section, is shown where 3,387 kilowatts installation have an average 
use of only 161 hours annually; a second, next it, having 1,895 kilo- 
watts, averages only 147 hours. The business and small shop sec- 
tions appear better; in one 2,301 kilowatts were used an average of 
585 hours; in another 1,717 kilowatts an average of 887 hours, and 
in still another, 135 kilowatts averaged 734 hours. A section in 
which the installations are largely for city lighting, having 102 units, 
averages 3,061 hours; another, also devoted to city lighting, having 
26 units of installation, averages 2,284 hours. As stated previously, 
the average of all is 400 hours. 

Three reasons are given explaining the very limited use of elec- 
tric light in Paris. First: The high price, having little effect upon 
the rich, but largely restricting or preventing its use by others. 
Second: That electric light will always be very costly, even after 
reductions are made; that it cannot be used by “the little well-to-do.” 
Third: The limited durance of the concessions, causing the supply- 
ing companies to withhold outlays for new equipments and exten- 
sions, requiring that they maintain a price abnormally high, to 
insure a fair return upon the investment they have made. 





The New High Speed Work at Zossen. 





The various features of the earlier work on high speed electric 
traction at Zossen have already been described and illustrated in 
these pages, and more recently we have discussed the system of 
financing, etc., under which the experiments have been carried out. 
The remarkable records made since the track was improved, were 
again beaten last week, when a speed was attained of 130 2-5 miles 
per hour. In due course the engineers and technical committee are 
to report the results in detail. Meantime, United States Consul 
General Mason has forwarded from Berlin some interesting general 
details as to the improved methods that have yielded the higher 
speeds. 

During the twenty-two months that have elapsed since the close 
of the first experiments the track from Marienfeldt to Zossen had 
been taken up and relaid with new steel rails weighing 41 kilograms 
(86.1 pounds) per lineal meter, resting on heavy spruce ties 22 
inches from center to center and heavily ballasted with broken 
basalt. The rails are set on each tie in a steel chair, strongly bolted 
down, and are joined perpendicularly by beveled joints, 7 inches 
in length, held firmly together by bolts passing horizontally through 
the fish plates, so that the effectiveness of a continuous rail is prac- 
tically secured The old light rails, which had failed in 1t901t and 
were therefore taken up, have been laid down flat as guard rails, 
resting horizontally on special cast-iron chairs in such a way that 
the flat bottom flange of the rail stands vertically along the inside 
line of each heavy rail and about 2 inches distant from the inner 
edge of its face. The track is a nearly level air line throughout its 
length, except one curve of 2,000 yards radius near its southern 
extremity, and is in all respects up to the highest standard of mod- 
ern railway construction. The motors have been likewise improved 
in various minor details, but the cars are substantially the same as 
when first constructed. Each is 22 meters (72.18 feet) in length 
and weighs 90.5 metric tons, or about 200,000 pounds avoirdupois. 
Of this weight 48 metric tons comprise the body and running gear, 
and 42.5 tons,are made up by the motors, transformers, and other 
details of the electrical equipment. Each end of the car rests on a 
six-wheel bogie truck of the American type, and the motors are 
four in number, one attached to the front and rear axle of each 
truck, the middle pair of wheels in each group running free. The 
wheels are 49 inches in diameter and are equipped with pneumatic 
brakes of the standard type. The transformers, which are hung 
beneath the middle section of the car, weigh 12 tons, besides which a 
storage battery of 631 pounds weight supplies the current for light- 
ing purposes. The interior of the car is provided with upholstered 
seats lengthwise along the sides, and an open railing incloses at each 
end the space occupied by the driver, who, standing behind a curved 
front of plate glass within easy touch of volt and ampere meters, 
gauges which show the resistance of the air, and a dial that indi- 
cates and registers the speed, controls its movements by turning 
a pilot wheel. 
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Mr. Mason reports that the passengers on the car traveled very 
comfortably at the highest speed, and that the track has now shown 
no deterioration; while the overhead contact devices have worked 
well on the three phase current and pressure of 13,500 volts. 

A cable dispatch from Berlin of October 26 says: “It was learned 
to-day that Kaiser William is resolved to make Germany the pioneer 
country in the matter of lightning travel by building an electric road 
from Berlin to Hamburg on which the normal speed shall be 100 
miles an hour. The government is negotiating details with the Sie- 
mens-Halske Electrical Company. It is estimated that the cost of 
such a road would be double that of a steam railroad. The work- 
ing expenses would also be double. If the plan now under advise- 
ment is successful a network of high-speed railroads will be laid 
throughout Germany.” 





Death of Prof. R. H. Thurston. 





It is with deep regret that we record the sudden death of Dr. 
Robert H. Thurston, director of the Sibley College of Cornell Uni- 
versity, Ithaca, N. Y. Dr. Thurston was 64 years old on October 
25 and in celebration of his anniversary he had invited Andrew D. 
White, Dean Huffcutt, Prof. Hewitt and other colleagues to take 
dinner with him. He had just returned from a brisk walk across 
the campus and was in excellent spirits and health when he sat 
down in the drawing room to await the arrival of his guests. He 
suddently fell into a stupor and Mrs. Thurston made a vain effort 
to arouse him, but before medical aid could reach the house he was 
dead. Dr. Thurston was one of the best-known members of the 
university faculty, and ranked very high in his profession. He was 
born at Providence, R. I., in 1839, and graduated from Brown Uni- 
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versity. He served with distinction in the Engineering Corps of 
the navy during the civil war, and at its close was assigned to the 
faculty of the Annapolis Naval Academy. In 1871 he became pro- 
fessor of engineering at Stevens Institute of Technology, where he 
made an enviable record as an instructor and in 1885 went to Cor- 
nell to take the directorship of Sibley College, then about to be 
organized. His administration was very successful. He was the 
author of many engineering treatises and was a member of the 
leading scientific societies of Europe and America. A series of 
articles on “Steam Engines,” contributed to one of the journals 
now constituting the ELecrricAL WorLD AND ENGINEER were after- 
wards issued very successfully in book form. To the “New Century” 
issue of this journal (January 5, 1901), Prof. Thurston contributed 
a valuable article entitled “The Steam Engine of To-day,” in which 
he predicted the future supremacy of the steam turbine. One of 
Dr. Thurston’s latest public appearances was his address before 
the New York Electrical Society last season on the subject of 


“Steam Turbines.” 


ELECTRICAL WORLD anv ENGINEER. 





Vo.t. XLII, No. 18. 


Electric Automobiling From Boston to New York. 





Mr. H. M. Wilson, driving a Columbia service wagon used by the 
Edison Electric Illuminating Company, of Boston, arrived at Central 
Bridge, New York City, at four p. m. on Saturday, October 24th, 
after a run that had occupied the best part of four days of leisurely 
travel. The machine was equipped with the new Edison storage 
battery, to test which the trip was partly undertaken. Two records 
were established for electric vehicles for the 245-mile course, one 
being the elapsed time from Boston, and the second the total cost for 
recharging en route, both of which cut under the marks set a few 
days previously by F. A. Babcock in a Buffalo electric surrey. Mr. 
Wilson figured the total cost of recharging at $7.50, a cut of one- 
half in that of Mr. Babcock’s trip. 

Mr. Wilson left Boston at noon on Tuesday, and his night stops 
were at Worcester, Springfield, New Haven and Stamford. The 
batteries were charged at Worcester, Springfield, Hartford, New 
Haven, Bridgeport and Stamford, all being short charges, averaging 
two hours at high rate. The longest run on a single charge was 
fifty-three miles, from Worcester to Springfield, and the machine 
could then have gone on for at least ten miles. The formidable 
Leicester Hill, of 18 per cent. grade, on the the run to Springfield, 
was successfully climbed, though one hundred and two amperes were 
required for the ascent. According to Mr. Wilson, the trip proved 
to his satisfaction the durability and flexibility of the new battery. 

The only trouble en route was with hot motors on the heavy roads 
near Port Chester Saturday afternoon, when a stop was made to 
take off and clean the rear wheels and gears. The vehicle weighs 
2,500 pounds. The wheels are fitted with solid tires. So far as 
known, the batteries came through in splendid condition. A notable 
feature is the general ease and facility with which charging arrange- 
ments can now be found along this and other routes. 





CURRENT NEWS AND NOTES. 





SOUTHWESTERN ELECTRICAL ASSOCIATION.—The first 
meeting of the Southwestern Electrical Association was held at 
Oklahoma City Friday, October 9, and was a pronounced success. 
The following officers were elected for the ensuing year: President, 
J. W. Shartel, Oklahoma City; first vice-president, J. N. McLendon, 
Fayetteville, Ark.; second vice-president, L. F. Duggan, Wichita, 
Kan.; third vice-president, S. A. Hobson, Dallas, Tex.; secretary 
and treasurer, J. L. Ellis, Oklahoma City. It was voted to hold the 
next meeting of the association at Dallas, Tex., the latter part of 
April or beginning of May, 1904. The following papers were pre- 
sented: “Possibilities of the Electric Railway in Oklahoma and 
Indian Territories,” by John W. Shartel; “Heating from Central 
Station Lighting Plants,” by T. K. Jackson; “Single-Phase Alter- 
nating-Current Motors as a Means of Increasing Central Station 
Earnings,” by T. Bissel; “Central Station Accounting,” by U. S. 
Hart; “The Nernst Lamp and Its Workings,” by M. W. Hanks. 
Abstracts of these papers will appear in a following issue. 





LONG-RANGE ORATORY.—The telephone is being freely used 
in England’s present great political campaign. The other day 
Prime Minister Balfour delivered a notable speech in the Sheffield 
Drill‘ Hall, every word of which was heard clearly in London by a 
large party of journalists. The trunk line from Glasgow to London 
was tapped at Sheffield and a connection made by the National 
Telephone Company into the Drill Hall, where specially powerful 
transmitters—six in number—were arranged about 4 ft. in front of 
the speaker. At the London end the connections were obtained by 
wires provided by the National Telephone Company into the premises 
of the Electrophone Company. Each auditor sat with a double 
receiver pressed against his ears, and, so provided, he simply sat and 
listened. The success of the experiment was undoubted. It 
no exaggeration to say that those in London heard better than did 
the great majority of Mr. Balfour’s Sheffield hearers, whose hearing 
would inevitably be “blurred” by the sounds of their individual and 
immediate surroundings. The record was absolutely startling in 
its clearness and nearness, and journalists of experience were agreed 
that at a distance of 220 miles they could more easily have reported 
the speech of Mr. Balfour than had they listened from the Press 
Gallery, and he had spoken from the front Treasury Bench. 
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TELEPHONY IN GUERNSEY .—The British island of Guern- 
sey, in the English Channel, has a state telephone system. The 
number of lines is 1,073, the population being 40,300; so that there 
is an average of one telephone to every 37% persons. 





ELECTRIC CAR OZONE.—An Italian scientist has discovered 
that electric railways are important mediums in the disinfection of 
towns. By the operation of the car he says the electric current trans- 
forms the oxygen of the air into ozone, which has a purifying and 
disinfecting influence. This absurd idea was long ago put forward in 
America. 





KEYBOARD TELEGRAPHIC PERFORATOR.—Mr. Patrick 
B. Delany has perfected a keyboard perforator for his latest system 
of rapid telegraphy, which can also be used as a transmitter of 
regular Morse if desired. One of the prominent features of the 
apparatus is that its use can be learned in a few weeks by a novice 
in telegraphy, and with it any typewriter can prepare tapes for 
transmitting messages. 

VERBATIM REPORTS OF DISCUSSIONS OF PAPERS.— 
In a notice of the Transactions of the American Electrochemical 
Society, Vol. III, in the London Electrician, which is otherwise 
quite favorable, the reviewer says: “Fine confused reading is pro- 
vided in abundance, and for the man of leisure, entertainment is 
afforded by the reporting of discussions in oratio recta. From a 
practical point of view this is a mistake, but as a picturesque adjunct 
to a paper otherwise sedative, it is valuable.” 





THE BRITISH INV ENTOR.—In the course of an address de- 
livered at the London Central Technical College, Sir Guilford 
Holesworth referred to invention as an expensive luxury, and said 
that 99 out of every 100 inventions were worthless, and 999 out of 
1,000 were unremunerative. In former times—he did not know if 
it was so still—there was a very suggestive feature in the entrance 
to the Patent Office in Chancery Lane. On each side there was a 
door, one bearing on a brass plate the words “Commissioner of 
Bankruptcy,” and on the other the inscription, “Commissioner of 
Lunacy.” 


THE SOUTHERN INDIANA INDEPENDENT TELE- 
PHONE ASSOCIATION will hold its next annual convention in 
Evansville, Ind., on November 11. Independent systems are being 
established in many towns in that section, and by mutual arrange- 
ments telephone calls are interchangeable throughout southern In- 
diana over the various lines. By means of connections between 
the independent systems in New Albany, Ind., and Louisville, Ky., 
long-distance service is conducted between the two States. Mr. 
Charles D. Knoefel, of New Albany, is president of the association 
and Mr. E. W. Pickhardt, of Huntingburg, is secretary. 


CHICAGO ELECTRICAL ASSOCIATION.—Dr. Robert A. 
Millikan, assistant professor of physics at Chicago University, lec- 
tured before the Chicago Electrical Association the evening of 
October 23 on “Radium and the Phenomena of Radioactivity.” 
Prof. Millikan’s lecture was in the main devoted to a history of 
the discoveries which led up to the discovery of radium, and a 
review of some of the theories connected with the phenomena of 
radioactivity. The lecture was illustrated with a few experiments 
with cathode rays, and after the lecture those desiring were given 
an opportunity to look at some radium under the fluoroscope. 











HONOR TO TELEGRAPHERS.—So far as we are aware, the 
first monument doing honor to telegraphers is to be set up in Paris, 
always a center of light and leading in such matters. The sculptor, 
Bartholdi, who designed the Liberty colossus in New York Harbor, 
is about to see unveiled in Paris 2 monument to the balloonists who 
kept up communication between Paris and the rest of the country 
during the siege of the city in 1870-1. On one side is a view of 
Bartholdi’s monument, with an inscription; on the other is a bird’s- 
eye view of Paris taken from the fortifications. The words on this 
side are: “To the heroes of the post, the telegraph, the railways, 
1870-1871.” Where in this country is the kindred memorial to the 
gallant operators, whether Union or Confederate, who gave such 
glorious service during the Civil War? 
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GERMAN AUTOMOBILE LAW.—Mr. Richard Guenther, 
United States consul-general at Frankfort, Germany, says: “Some 
time ago the German Government ordered the collection of statistics 
of all accidents which were caused by motor vehicles within the 
last two preceding years. The secretary of the interior, Count 
Posadowsky, has now communicated with the governments of the 
various German States with a view of regulating the automobile 
traffic by a uniform federal law. All the governments have con- 
sented, so that a bill could be drafted which will probably be sub- 
mitted to the Reichstag at its next session. The Federal Govern- 
ment has in this manner complied with the wishes of the automobile 
and bicycle associations, which have repeatedly petitioned that a 
uniform federal law be substituted for the local police regulations, 
which differ almost everywhere.” 

MUNICIPAL ELECTRIC LIGHTING IN GREAT BRITAIN. 
—In commenting on an article descriptive of the new municipal 
lighting plant of Dublin—which, by the way, employs three-phase, 
four-wire distribution—the London Electrician says that the fate 
of the old direct-current plant adds force to the contention urged 
over and over again in its columns that municipal electrical plants 
must set aside a depreciation fund in addition to the ordinary 
sinking fund if they are to be worked on sound financial lines. It 
was elicited at the Local Government Board inquiry that £90,000 
had been spent on the old works, which have now been dismantled, 
and the mains in connection with them. The works were started 
in 1892, so that it will be many years before the capital has been 
paid off. Yet all that now remains are the buildings, the old network 
worth a few thousand pounds, and the sum of £3,590 realized by 
the sale of the old plant. It is thus evident that a far greater loss 
to capital account has taken place than has already been paid off 
by the sinking fund. 





ELECTRIC HEATING.—The following incident is recorded by 
the New York Sun: “I was caught in the deluge the other day, and 
in spite-of raincoat and umbrella arrived at my office thoroughly 
soaked from my knees down,” said a sad-eyed suburbanite who was 
recounting the joys of country life. “I knew that to sit at my desk 
all day with wet feet and legs meant a severe cold or worse, and 
I was in a wretched state. I sat with the cold, wet things making 
.me more and more miserable, when suddenly I had an idea. In my 
office are a number of swinging incandescent lights suspended by 
the wires only. Loosening the surplus wire to give the lights more 
play and removing the light shades, I turned on the current and, 
resting my legs on a chair, pushed a light up each leg of my trousers 
to a point between the knee and ankle. The heat from the lights 
was just the right quantity, and in about half a minute my legs 
began to feel a warm glow that was delightful, and the steam rose 
in miniature clouds. In half an hour both legs of my trousers were 
thoroughly dry. Then I pulled my wet socks over the-bulbs, and they 
were dry in no time. The job was finished by putting the lights im 
my shoes, and I had dry shoes in a little over an hour” 


ARGENTINE TELEGRAPHS.—Mtr. E. W. Ames, of the United 
States consulate at Buenos Ayres, Argentine Republic, reports to the 
State Department as follows: “The open-circuit system of telegraph 
is used in the Argentine Republic and the messages are received on 
tapes, in conformity with the requirements of the telegraph law, 
for convenience in revision. The majority of operators receive by 
ear, but they must let the tape run for purposes of record. For the 
first telegraph lines constructed in the country iron poles were used, 
made by Siemens Brothers, of England. Since then the hard woods 
(quebracho colorado, urunday, as well as some 
The wires rest on porcelain in- 





of the country 
palms) have been used for poles. 
sulators set on wooden cross arms, which are fastened to the poles 
The manufacturers from whom instruments and 
Siemens London, 
The amount annually 


with iron clamps. 
line materials are purchased are: 
and Felten & Guillaume, of Germany (wire). 
expended for the maintenance of the national telegraph system is 
$78,000 national currency (about $33,500 United States currency). 
New lines are projected to the extent of 9,200 km. (5,717 miles). 
The telegraph system operated by the government is now 21,885 km. 
(13,600 miles) and the number of offices in operation 515. The 
extent of the telegraph lines belonging to railroads and to indi 
viduals under government control is 27,003 km. (16,780 miles) and 
the number of offices in operation 996.” 


Brothers, of 
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THE NOBEL PRIZES.—Mr. G. Marconi has just been awarded 
the annual Nobel prize in physics, by the Academy of Sciences at 
Copenhagen. Dr. Finsen gets that in medicine. 


LETTER TO THE EDITORS. 


Theories in Wireless Telegraphy. 






To the Editors of Electrical World and Engineer: 

Sirs:—I have just read the letter by Mr. J. E. Taylor, pub- 
lished in your issue of October 17, in which he states that the 
wave theory of wireless telegraphy published by me did not originate 
with me, and claims that it was first propounded by him. In writing 
this letter Mr. Taylor has overlooked the following points: 

1. That the theory published by Mr. Taylor in the London Elec- 
trical Review is entirely unlike that published by me in the Trans- 
actions of the American Institute of Electrical Engineers, there being 
more points of difference than of similarity. 

2. That the points of similarity are not original with either Mr. 
Taylor or myself, but are to be found in the earlier publications of 
Delaricci and Blondel. 

3. That as regards the points of difference, in which Mr. Taylor 
can claim originality, his theory is entirely wrong. 

4. That even if Mr. Taylor had ever published a correct theory, 
he would hardly be entitled to claim credit for it as a discovery, for, 
where any one of a large number of theories is equally probable, the 
man who finds out the true one by making actual quantitative experi- 
ments and measurements is entitled to the credit of the discovery 
and not the lucky guesser. 

So far, therefore, from disclaiming originality, as Mr. Taylor sug- 
gests, I have no hesitation in making the following statements : 

1. That the correct theory of the propagation of the disturbances 
utilized in wireless telegraphy was published for the first time in my 
papers on the subject, and originated with me. 

2. That the only experiments and measurements ever made, prior 
to the present year, which were competent to decide as to the cor- 
rectness of the numerous theories advanced, were made by me. 

I may here point out the reason for the failure of Mr. Taylor and 
others to give the correct theory, as it is an interesting example of 
the value of quantitative measurements. Those who have followed 
the subject are aware that any number of theories have been ad- 
vanced, for example, the electrostatic theory of Preece, the current 
wave theory of Pupin, the earth conduction theory of some French 
scientists, the electromagnetic induction theory, the Hertz wave 
theory of Lodge and Slaby, the wobbling earth charge of Tesla and 
others, and the electrical image theories of Delaricci, Blondel and 
Taylor. 

A priori, any one of these theories is possible. Applying mathe- 
matical treatment does not reduce the number to any extent, so long 
as the sensitiveness of the receiver is unknown. The “wobbling the 
earth charge” theory is eliminated, of course, for the reason that 
so far as wireless is concerned, “there ain’t any such a pusson.” 
Like the definition of a “unit magnetic pole,” the statement that the 
capacity of a sphere is equal to its radius is one of those unfortunate 
formule which are forever causing confusion in the minds of those 
who are acquainted with the formule, but not with the limitations 
within which they are correct. Once it is understood that the capacity 
of a sphere is only equal to its radius when the oppositely-charged 
surface is removed to a distance which is very large compared with 
the radius of the sphere, the idea is seen to be a purely fictitious one 
so far as phenomena taking place on the earth is concerned. This, 
however, is not generally appreciated by amateur electricians, and as 
an example of the ridiculous mistakes caused by this lack of knowl- 
edge of elementary principles we may take the theory recentl¥ pub- 
lished at some length in the papers of the ELEctRICAL WorLD AND 
ENGINEER, where a theory was gravely put forward, depending on 
this wholly imaginary earth capacity, which called for the transmis- 
sion of electrical, disturbances at a velocity of several millions of 
miles per second. 
way, however, to distinguish between the remaining 
The writer, therefore, 


The only 
theories is by direct quantitative experiment. 
first made careful quantitative measurements of the energy necessary 
to work the coherer. It was found that so far from being the 
“marvellously sensitive detector” assumed by previous experiments, 


the coherer was really a very inefficient instrument, taking several 
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ergs to produce an indication. The following table gives the relative 
and absolute efficiencies of various types of receivers: 


Type. Ergs. per dot. 

1. Marconi nickel-silver-mercury coherer ....... ¢1+-eeeeeeeees 4.000 

2. Gold, 95 per cent., Bismuth, 5 per cent. alloy. +...........-. 1.000 
3- Solari receiver and various types of carbon-steel, steel-alu- 

minum and steel-mercury receivers ..........eeeeeeeeeees 0.22 

q@ Magnetic hysteresia receiver 2... cciccccdetcccecccccvsees 0.100 

So ERO WEG DALTORST inks cee ose csi te ce ccln nse escedbeses 0.080 

GC. TAGE GRETCRCE on once sec sece i Faces rebac tases be teseces 0.007 


In making this comparison the coherers were adjusted so as to 
be as sensitive as possible without giving false signals, and the tele- 
phone indicator receivers were adjusted so as to be just stable when 
not acted upon, and to give a change of current of ten microamperes 
in the telephone. The comparison is more favorable to the hysteresis 
receiver than it should be, since the hysteresis receiver is badly 
adapted for sharp tuning, since the greater the hysteresis effect the 
worse the distortion of the wave. 

Next, a few quantitative measurements at different distances at once 
eliminate the electrostatic, electromagnetic induction and Taylor 
theories, for according to Mr. Taylor’s theory the intensity varies 
as the distance and the electrostatic and electromagnetic induction 
theories call for a high power of the distance, while the measure- 
taents show that the intensity falls off as the square of the distance. 

The only instrument capable of deciding between the remaining 
theories is the hot-wire barretter. A hysteresis receiver depends 
upon the maximum intensity and not the integral value of the energy 
received, while the relation between energy received and indication 
is not uniform, and depends somewhat on the wave length, and in 
addition the distortion of the waves prevents accurate tuning, while 
the coils introduce additional induction in a varying amount, and 
lengthen the circuit. 

On the other hand, the hot-wire barretter, being only about 0.o1 
in. long, adds no appreciable length, inductance or capacity to the 
receiving circuit, does not distort the wave form and gives the in- 
tegral effect. In addition, it possesses the very remarkable quality 
that the relation between energy absorbed and increase of resistance 
is an absolutely straight line up to near the point of melting. This 
relation is entirely different from what was anticipated, but scores 
of measurements, both in air and X-ray vacuum, have given identical 
results. It is, moreover, easily standardized. 

With the help of this instrument, then, and with the help of the 
additional devices mentioned by Mr. Collins, as the horizontal bundle 
of fine iron wires and the double copper triangles, the writer was 
enabled to plot all three co-ordinates of the waves accurately, and to 
arrive finally at the result published in the Transactions of the Amer- 
ican Institute of Electrical Engineers December, 1899, the correct 
theory being there published for the first time, the methods used 
in the fuller investigation being first’ described in some communi- 
cations to the German Patent Office in 1902 and in Mr. Collins’s 
paper. 

The fact was also ascertained that a mere grounding of the ver- 
tical conductor is not sufficient to insure operativeness, but that a 
natural or artificial wave chute extending at least one-quarter wave 
length must also be used, since even when the ground connection 
has only a few ohms resistance it is impossible to send signals unless 
the conducting surface is also present. 

Until recently no experimental corroboration. of these results by 
other experimenters had been obtained, but from references in 
foreign scientific journals it is understood that Dr. Slaby has re- 
peated the experiments and arrived at the same conclusion. 

That the waves were Hertz waves had been suggested by some, 
notably by Lodge. That this is not the case was settled experi- 
mentally by using the bundle of iron wires above referred to, when 
it was found that in the case of curvature of the surface the intensity 
was strongest near the ground and diminished upwards, instead of 
the reverse, as would have been the case if the effect had been due to 
diffraction. Mathematically, it was settled by calculating the rate 
at which diffraction effects should fall off, which rate was entirely 
different from that observed. 

To return, then, to the image theories of Delaricci, Blondel, Taylor 
and the writer. Delaricci suggested the image effect, Blondel resug- 
gested it and in. addition stated that the waves were propagated over 
the surface, but did not give the complete theory or attempt any 
Taylor followed Blondel, but in extending the theory 
made two vital mistakes: First, in stating that the intensity fell off 
as the distance instead of the square of the distance, and secondly in 


proof of it. 
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stating that the earth was the seat of currents. Not making any 
experiments, Mr. Taylor did not perceive and apparently has not 
yet recognized, that his theory was entirely incorrect, and relates 
to current waves such as exist in wires and not to true radiation of 
a new form, differing entirely from that of Hertz, in that, in conse- 
quence of what may be called an inflection, instead of a reflection, 
the waves follow the surface of the conductor. 

The fact that there is no current flow is easily shown, either ex- 
perimentally or mathematically, for the presence of a current in the 
earth would call for a violation of the law of conservation of energy. 

In this connection it should be stated that the fact that there was 
no current flow in the earth accompanying the waves was probably 
first realized by Dr. John S. Stone, though I am not aware that he 
made any experiments to establish the fact. 


ee 


DYNAMOS, MOTORS AND TRANSFORMERS. 





New Compound Three-Phase Generator.—Ko.sBen.—The author 
first discusses the actions in the rotor of compounded synchronous 
and non-synchronous machines, going over much the same ground 
as the Heyland did in an article on this subject noted in last week’s 
Digest. He then discusses the construction of the new compounded 
three-phase generators built by Kolben & Co., Prig, with Heyland’s 
compounded magnet winding. The sparking at the commutator is 
gotten rid of by winding the magnet poles with several parallel 
wires, whereby the effect is obtained that if one wire is momen- 
tarily disconnected a wire wound parallel is left connected, and 
thus neutralizes the action of the self-induction of the disconnected 
wire. Practically the winding, however, is not made with two 
wires, but with a larger number of parallel wires, which has the 
advantage that the tension at the brushes can be chosen higher and 
therefore the brush current lower, without sparking at the com- 
mutator. The single wires, starting from the middle, are con- 
nected together at certain intervals, with the result that the differ- 
ence of potential between two adjacent commutator segments is also 
subdivided into certain steps. The arrangement also has the ad- 
vantage that the watt currents flow only through a comparatively 
small part of the pole winding, thereby also reducing the losses. 
The article contains illustrations of the connections of a six-pole 
generator, which was given in the Digest of August 8, 1903, page 
227. An illustration is also given of a cross-section and a per- 
spective view of a normal three-phase machine, which was provided 
with a commutator, and the winding of the magnet poles described 
above. On account of the reduction of the air-gap thus made 
possible, the copper on the poles was reduced from 70 to 50 kgm. 
In spite of the lesser weight of copper, the copper loss in the poles 
measured at inductive load with cos g = 0.8, fell from 4 per cent. 
in the normal machine to 2 per cent. in the compounded machine. 
It has been found advantageous to use a number of small brushes, 
each of which is set back a certain amount relatively to the other 
in the direction of rotation, so that altogether they cover the desired 
number of commutator segments. A table is given with experi- 
mental results from a six-pole, 20-kw machine, of 250 volts and 50 
cycles. This is a normal three-phase generator, the exciter of 
which was replaced by a commutator and the magnet pole winding 
changed. It is stated that a larger number of generators, com- 
pounded after the above principle, are at present in course of con- 
struction, amongst them some of 1,500 kw.—Elek. Zeit., October 8. 

Commutator Brushes Running Under Oil.—Osnos.—The author 
first discusses briefly the ideas which had been proposed for the 
solution of this problem. He then outlines a construction of his 
own, as shown in the adjoining figure. The brushes, b, run on the 
inner circumference of a hollow commutator containing some oil; 
the commutator segments, s, are provided with radial ribs; a is for 
the connection of the commutator segment with the armature wind- 
ing. The author states that in order to get along with only two 
brushes, which are both on the lower part of the commutator, it is 
preferable to make the armature winding a pure series winding. 
At higher speeds there will be a layer of oil at the upper part, due 
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In conclusion, I would point out a slip in Mr. Collins’s article, in 
that he credits me with being the first to use and patent the method 
of prolonging the oscillations by means of a local circuit at the send- 
ing end. This should be qualified so as to read “by means of a local 
circuit at the sending end tuned to the sending conductor.” The fun- 
damental difference between the method invented by Braun and that 
invented by me is that in Braun’s method the local circuit is not 
tuned to the sending conductor and is not grounded, whilst in my 
method the local circuit is tuned and is preferably grounded. The 
fact that the Braun apparatus, as now constructed, follows the 
methods covered by my patent of December 15, 1899, in tuning and 
grounding probably accounts for Prof. Fleming’s mistake in attrib- 
uting this method to Braun. 


WaAsHINcTON, D. C. REGINALD A. FESSENDEN. 
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to centrifugal force, and in that case the brushes can be arranged 
as usual. As advantages of running the brushes in oil, the author 
enumerates the following: 1. The armature can be wound in such 
a manner that short-circuit currents are entirely obviated. This is 
done by winding the armature with two parallel, electrically-sep- 
arated, coils, which are connected to alternate commutator segments, 
and making the thickness of the brush smaller than the width of 
one commutator segment. With the ordinary commutator arrange- 
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BRUSHES UNDER OIL. 


ment this cannot be done, on account of the heavy sparking, but 
this is obviated when the brushes run under oil. As sparking at 
the commutator is excluded, many windings can be used per com- 
mutator segment and few segments, for a given voltage. 3. Metallic 
brushes can be used and, therefore, the length of the commutator 
and the cost of the machine becomes less, and the losses due to 
contact resistance as well as the friction losses, are decreased. 4. 
As the contact surface with metallic brushes can be made small, 
it is possible to always use a series winding with only two brushes 
on the commutator, and therefore an exact adjustment of the posi- 
tion of the brushes, which otherwise would be necessary for the 
above armature winding, can be dispensed with. He points to the 
importance of the advantages 1 and 2 for the commutator of 
single-phase alternating-current motors, and believes that it will be 
possible with this arrangement to use single-phase series motors 
directly for high voltage, without transformers.—Zeit. f. Elek., 
October 11, 

Designing of Direct-Current Machines —Hopart.—The author 
discusses the influence of the number of revolutions on the designing 
of direct-current machines. He considers a case of designing a 
machine for 100 kw at 500 volts, with the usual guarantee of less 
than 45° C. rise of temperature at any part of the machine and 
sparkless running with constant position of the brushes from no 
load to 25 per cent. overload, the dynamo to be compounded for 
constant voltage at all loads. The example is calculated at con- 
siderable length with tables of costs for machines of various speeds 
and cost curves. The following points are noted in conclusion: 
1. Direct-current machines are best suitable for a low number of 
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revolutions. For each output there is a speed, at which the price 
of the machine becomes a minimum. 2. Direct-current machines 
of equal output but of different speeds, ought to have the same 
armature diameter. 3. The cost of production of a machine is pro- 
portional to D & L, where L = the diameter of the armature and 
L = the length of the armature, measured between the ends of the 
winding.—Elek. Zeit., October 1. 


LIGHTS AND LIGHTING. 


Osmium Lamps.—A description of the manufacture of incan- 
descent wires for osmium lamps, based on recently issued German 
patent specifications. It has been found possible to produce suitable 
osmium wires by bringing the osmium in a finely-divided state, 
mixed with a carrier or binder, into the form of a wire. The wire 
thus formed is treated in the electric furnace by heating it by means 
of the current to a high temperature, above that of the vaporization 
point of platinum. The binding material is thereby destroyed and 
the individual osmium particles are welded together. The heating 
of the osmium wire must be carried only to a point at which it still 
remains finely porous, as dense wires are liable to break in the lamp. 
The manufacture of a filament consisting of an osmium platinum 
alloy is carried out by heating a thin platinum wire by the current 
in a reducing atmosphere, which must contain hydrocarbons, a 
considerable amount of water vapor and vapors of perosmic acid. 
Metallic osmium will separate on the platinum wire, which is then 
heated above the vaporization point of the platinum. The residual 
filament consists of an elastic tube, consisting mainly of osmium, 
but still containing some platinum. Various methods are described 
for the manufacture of osmium carbon filaments, which can also be 
mixed with thorium or zirconium oxide—Zeit. f. Beleucht, Sep- 


tember 30. 
REFERENCE. 


Efficient Light.—A description of a method by which light was 
produced about 30 times as efficiently as in the incandescent electric 
lamp, is given in an abstract entitled “Slow Cathode Rays,” under 


“Electrophysics.” 


POWER. 


Compressed Air in Connection with Electric Cranes.—JorDAN.— 
The author discusses at great length and with the aid of many dia- 
grams and drawings, the disadvantages which are encountered in 
the application of magnetic brakes to cranes and other lifting ap- 
pliances, which are operated by electric power. He advocates the 
use of compressed air for braking purposes, and illustrates a com- 
pressor which is actuated by the lifting mechanism of the crane, 
and shows its application to an electric crane. The advantages of 
this method of braking are claimed to be as follows: 1, smaller cost 
of installation; 2, much smaller weight; 3, much smaller consump- 
tion of power; 4, greater safety of running; 5, smoothness of 
braking; 6, taking the load off the lifting motor during the period 
of stoppage, and with polyphase currents also great saving of energy 
by doing away with the electric braking during this period; 7, simple 
and safer handling of the steering gear and longer life of the con- 
troller by reason of doing away with the gradual insertion of resist- 
ances in stopping; 8, increase of working time of the crane by reason 
of smaller periods of stoppage; 9, increase of efficiency of the lifting 
mechanism by using the compressed air for cooling the motor.— 
Dingler’s Polyt. Jour., September 10, 26. 

Air Compressors for Mining, Driven by Electricity —An_ illus- 
trated general description of several constructions of mine drilling 
apparatus embodying the so-called electropneumatic system; that is, 
the employment of air compressors for the actual drilling, the com- 
pressors themselves being driven by electricity. This system is 
said to combine the advantages of the pneumatic and the electric 
systems, as it has the high efficiency, easy mode of installation and 
cheapness of transmission of the electric system, and the reliability 
and ease of manipulation of the pneumatic system. A table is given 
for the efficiency of an electric installation, which works out to 
35.5 per cent., while the efficiency of the pneumatic system only 
reaches a maximum of 20 per cent. The efficiency for the electro- 
pneumatic system is stated to be 36 per cent—Glueckauf, October 3. 


REFERENCES. 


Polyphase Plant in Collieries—An abstract with particulars of the 
three-phase equipment of several English collieries. Four of them 
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are equipped with a slow-speed compound condensing engine, run- 
ning at go r.p.m., and directly coupled to a 4o-pole, 375-kw alter- 
nator, of the revolving armature type. The fifth colliery has two 
200-kw alternators, directly coupled to engines running at 300 r.p.m. 
The output of the plant of all the collieries aggregates 3,500 hp. 
Three-phase motors are largely used in connection with both surface 
and underground work.—Lond. Elec., October 9; from Jron & Coal 
Trades Rev. 

Triphase-Current Transmission.—Guarini—A well-illustrated de- 
scription of the installation for a triphase-current transmission at 
30,000 volts for a distance of 11 miles, to the Oerlikon Works, where 
it is used to operate the plant. The mean total energy at the two 
hydraulic power stations is 550 kw. They are 1%4 miles distant 
from each other, the energy from the smaller one, 120 kw, at 5,000 
volts, being transmitted to the larger, where it is stepped up to 
30,000. The larger station includes three turbines and 3 generators 
running at 100 volts, 50 cycles and 1,200 amp. Each generator is 
direct-connected to a triphase transformer of 150 kw. The line 
comprises 4 conductors .157 in. in diameter, spaced 20 in. apart.— 
Scien. Am. Supp., October 17. 


TRACTION. 


Recent Electric Locomotives —BruNnNn.—The continuation of the 
serial previously noted in the Digest. The present issue contains 
the illustrated description of a machine, several of which are run- 
ning on a local railroad near Budapest, Hungary. The machine 
has two direct-current motors of about 30 to 40 hp each, which 
drive the axles by means of simple gears. The locomotive is able 
to draw two cars, of a total weight of 25 tons, over a 10-per-cent. 
grade with a speed of 20 km. per hour.—Zeit. f. Electrotechnik und 
Maschinenbau, September 16. 

Mine Locomotives.—Eccrer.—A description, with plans and cross- 
section of an electric mine locomotive for narrow gauge. The 
machine draws a total load of 5 tons at a grade of 18 per cent., with 
a speed of 12 km. per hour. Two 9-hp motors are used running at 
300 volts with 750 r.p.m. A diagram of the electrical connections 
is also given. Measurements at the dynamo switchboard, when 
the mine railway was in full operation, indicated a consumption of 
20 to 60 amp. at 330 to 370 volts, an average of 14 kw. A calcula- 
tion of the saving effected over the method of hauling with horses 
shows a considerable economy resulting from the use of electricity. 
—Elek. Zeit., October 1. 


REFERENCES. 


Safety Appliances for Electric Railroads.—An illustrated descrip- 
tion of several recent German fender constructions.—Elek. Rund- 
schau, October 1. 

Electricity in Automobiles.—BipoLtin1.—A long paper, in which 
the author reviews the applications of electricity for the propulsion 
of automobiles and compares different types.—Annali della Societa 
degli Ingegneri e degli Architetti Italiani, No. 3, 1903. 

French Electric Railway Statistics—Sou.ter.—A statistical article 
on the electric railroads and traction roads actually running or in 
course of construction in France on the first of January, 1903. The 
tables give the name of each company, the constructor, the length 
of the line, the gauge, type and weight of rails, the maximum grade, 
the minimum diameter of the curves, the number, origin and power 
of the generators, the total motive power, the voltage of distribution, 
the system adopted for transmission, the number of motor cars 
and trailers, the number and power of motors per car and other 
details.—L’Ind. Elec., September 25. 


INSTALLATIONS, SYSTEMS AND APPLIANCES. 


Three-Phase Switch Gear.—ExsoraLtt.—The continuation of his 
article previously noted in the Digest. The author first considers 
the objections against the “remote control” type of switchboard, 
mainly on account of its being expensive. He then gives a sketch 
of a simple form of the so-called “bench board” type of high- 
pressure switchboard arranged for distant control and discusses and 
illustrates several forms of bus-bar arrangements. The subject of 
protective overload devices for high-pressure, three-phase circuits, 
is then taken up. The question is one of automatic oil switches 
versus oil fuses; he has had occasion to observe the working of such 
fuses on 7,000 and 10,000 volts polyphase systems; they often worked 
excellently and sometimes quite the reverse, with serious conse- 
quences to the whole installation. He concluded that the applica- 
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tion of fuses at all to this class of work was wrong in principle. 
The principal advantages of automatically-operated oil circuit- 
breakers in comparison with fuses for protecting high-pressure 
circuits transmitting large amounts of energy, are summarized by 
the author as follows: a, saving of the considerable space required 
by the fuse on the high-pressure panel; b, much better arrangement 
of the whole switchboard; c, no necessity of renewing the pro- 
tective device on the part of the attendant, as the automatic switch 
is reset from the platform, and there is a consequent saving of time; 
d, the switch is a thoroughly mechanical arrangement, which a fuse 
with its porcelain pots or tubes, etc., certainly is not; e, the switch 
can be underset or overset temporarily, and operates with absolute 
certainty at a given value of current; f, the fuse has no selective 
action and cannot discriminate between forward and reverse currents 
or operate after a certain definite time has elapsed; g, the switch 
operates quickly without noise or disturbance.—Lond. Eng’ing, 
October 2. 


Electricity Supply in Dublin—A long illustrated description of 
the new electricity works. Steam is furnished by five Lancashire 
boilers and four water tube boilers. The main generating sets are 
four in number, two of 1,000 kw and two of 500-kw capacity. The 
engines are of the vertical Corliss compound inverted type, the 
fly-wheel being 14 ft. in diameter by 28 in. wide, the pole pieces of 
the three-phase generators being attached to the periphery of the 
fly-wheel. Current is generated directly at 5,000 volts, 50 cycles. 
The windings of the three phases are not connected on the machine 
itself, but are brought to a terminal box at the side of the casting, 
and thence three separate concentric cables run to the switchboard, 
the star connection of the machines being made at the switchboard 
by an earth bus-bar. Six-pole exciters, supplying a maximum cur- 
rent of 260 and 320 amp. respectively at 100 volts, are driven by the 
main engine shaft, their armatures being overhung. When run- 
ning at the normal speed of 8314 r.p.m. and with a working steam 
pressure of 150 pounds and 26-in. vacuum, the ihp of each of the 
engines is 1,620 and the output of the generator 1,000 kw. The 
specified steam consumptions are 19 pounds of steam per kw-hour 
for the larger sets and 21 pounds for the smaller sets. The valve 
gear on the engines is illustrated and described in detail, as are also 
the arrangements for condensation. There is also a motor gen- 
erator for charging a battery of 58 cells, each containing 27 plates. 
At a normal six-hour discharge rate the capacity of the battery is 
1,200 amp.-hours and the maximum discharge rate is 650 amp. 
The battery is used for the lighting of the works at 100 volts, and 
provision is made for exciting the alternators from the cells in the 
case of failure of any exciter.—Lond. Elec., September 25, October 2. 


Bexley (England) Electric Lighting and Tramway Installation.— 
An illustrated description of the recently-opened installation. The 
generating plant comprises two engines of 150 kw each, each engine 
being coupled to two generators. One of these is a 16-pole, single- 
phase, 150-kw, 50-cycle alternator, running at 2,100 volts, and the 
other a 150-kw, direct-current, compound-wound, 4-pole railway 
generator of 550 volts. The alternators are of the revolving field 
type, the rotor spider being of cast iron. A battery of 240 cells 
has been installed, which is capable of giving 50 amp. at 500 volts 
for eight hours, 200 amp. for one hour and 400 amp. for a short 
period. It is worked in conjunction with an automatic motor, 
booster and exciter, coupled together, and running at 950 r.p.m. 
The motor and exciter both get current from the tramway bus-bars 
and the booster will give a maximum voltage of 120, a normal 
current of 200 and a maximum of 400 amp. The switchboard in- 
stallation is given in detail, as are also the boiler room installation, 
auxiliaries, etc—Lond. Elec. Rev., October 9. 


New Graphite Resistance.—Horre.t.—An article describing sev- 
eral new forms of graphite rheostats and experiments on their 
ohmic resistance under the action of varying currents. The graphite 
is used in the form of powder and is introduced into iron rings, 
which are closed on both sides by iron plates, which are, however, 
insulated from the rings by asbestos and mica. The iron plates 
quickly conduct away the heat, which is generated in the interior, 
and serve at the same time as current connectors.—Elek. Zeit., 


October 8. 


REFERENCE. 


Graphic Calculation of Motor Starters——Kravuse.—An article illus- 
trated by diagrams, in which the author discusses a graphical method 
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for the calculation of starters for shunt, series and non-synchronous 
polyphase motors.—Zeit. f. Elek., October 4. 


WIRES, WiRING AND CONDUITS. 
REFERENCE, 


Copper Wires for Electric Purposes——Scuwiecer.—An illustrated 
review of the manufacture of copper wires for electrical conductors. 
A description is given of a modern installation in which individual 
electric driving of the tools is employed. The operation of rolling 
and drawing the wires is explained.—Elek. Anz., September 24; 
October 1. . 


ELECTRO-PHYSICS AND MAGNETISM. 


Law of the Condenser in the Induction Coil.—Ives.—The author 
uses the term “optimum capacity,” in an induction coil, to define 
that capacity of the condenser, which, when placed around the break, 
will give the longest spark in the secondary. This has also been 
found by experiment to be the least capacity that causes the spark- 
ing at the break to disappear, or if not entirely to disappear, to be- 
come very small. The author tried to find by experiment the rela- 
tion between the optimum capacity and the other constants of the 
primary circuit, viz.: the current, the resistance and the inductance. 
The break consisted of an amalgamated copper wire one millimeter 
in diameter, dipping into a cup of mercury. The surface of the 
mercury was covered by two or three centimetres of distilled water 
and the breaking was done by hand. In summing up he makes the 
following statements with regard to the optimum capacity for the 
particular kind,of mercury break used. It depends upon the sign 
of the breaking pole; it is, in general, proportional to a power of 
the primary current, greater than the square and less than the cube; 
it depends very markedly upon the resistance of the connections 
leading both to the break and to the condenser; it is a function of 
the inductance of the primary, but for large inductances becomes 
practically independent of it—Phil. Mag., October. 

Distribution of Electric Lines of Force.—Seppic.—An illustrated 
abstract of a thesis on the representation of the distribution of the 
electric lines of force and especially the change of direction which 
is brought about by the influence of dielectrics. The author used 
the suspension method for rendering the lines of force visible. He 
immersed two electrodes, connected to the poles of an influence ma- 
chine, in a non-conducting liquid (turpentine oil), which contained 
a large number of fine suspended particles of glycerin or chinin 
sulphate. If an electrostatic field is generated between the electrodes, 
the suspended particles arrange themselves in the direction of the 
electric lines of force, and falling down to the bottom of the vessel 
they form a sediment in which the lines of force are represented in 
characteristic lines. Illustrations are given of the appearance of the 
lines of force between two small charged balls, between two charged 
condenser plates with a metallic ring between them, and between 
two condenser plates with a hard rubber ring between. In the first 
case’ they look much like the magnetic lines of force. The second 
illustration shows clearly the curving in of the lines of force into 
the ring and the screening action of the metallic ring. In the case 
of the hard rubber ring between two condenser plates the illustration 
shows also lines of force in the interior of the ring and a small out- 
ward curvature of the lines, on account of the somewhat smaller 
dielectric constant of the hard rubber compared to that of the sus- 
pension.—Elek. Zeit., September 24. 


Slow Cathode Rays.—LreNarv.—An abstract giving the author’s 
results of his work with “slow” cathode rays. He discovered in 
1899 that the impact of ultra-violet light upon a negatively-charged 
conductor causes the latter to give out rays which have all the 
characteristics of cathode rays, but which travel at a rate of only 
one-thirtieth of the velocity of light. He has now investigated 
them by means of phosphorescence, which is somewhat difficult to 
produce, owing to the slowness of the rays. He also studied the 
effect of these slow rays on various gases and found that they 
make the gases themselves emit cathode rays. The rays may be 
made visible on a screen by a suitable adjustment of the potentials 
of the electrode and the screen. If the former is charged to — 500 
volts the rays just produce a luminous patch on the uncharged 
screen. But if the latter is charged to 4,000 volts, the potential of 
the electrode exposed to the ultra-violet light may be reduced to 
— 4 volts without stopping the phosphorescence. The distance 
between electrode and screen is 14 em. When the electrode is 
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neutral the rays do not go further than 8 cm., owing to diffusion 
and the influence of the magnetic field of the earth. The substance 
employed for the screens was a mixture of cadmium sulphide, 
bismuth and sodium thiosulphate. The luminous effect is very 
considerable and amounts to 10 Hefner units per watt, which is more 
than 30 times the 0.3 Hefner units per watt of the incandescent 
lamp.—Lond. Elec., October 9; from Annalen der Physik., No. 
II, 1903. 

Ferromagnetic Substances ——HonvA AND SHIMIZER.—The authors 
give the results of their investigation of the change of length of 
ferromagnetic substances under high and low temperatures, by mag- 
netization. Heating of the substances was effected by an electric 
current; the low temperature researches were conducted at the 
temperature of liquid air. The substances investigated were soft 
iron, tungsten steel, cast and annealed cobalt and nickel. Curves 
are given for these materials. The general conclusion of the authors 
is that for soft iron, tungsten steel, cast and annealed cobalt, the 
changes of length, which are so very different from each other at 
the ordinary temperature, assume an extraordinarily simple char- 
acter at high temperatures, in so far as they tend to become pro- 
portional to the magnetic force—Phil Mag., October. 


ELECTRO-CHEMISTRY AND BATTERIES. 


Electrolytic Estimation of Minute Quantities of Arsenic.—T HORPE. 
—The author describes a method for the analysis of substances con- 
taining small amounts of arsenic, especially brewing materials. The 
apparatus used by him is illustrated and described at considerable 
length. The principle of the method consists in the employment of 
a vessel with a porous cup. The platinum cathode is arranged 
within the cup, and the solution to be electrolyzed is also placed in 
the cup. When the current is allowed to act, the hydrogen, which 
is generated at the platinum cathode, forms hydrogen arsenide with 
the arsenic contained in the material, which latter is collected and 
heated in order to form a deposit of arsenic, a so-called arsenic 
mirror. The mirrors thus obtained are then compared with standard 
mirrors, gotten by treating solutions with a known amount of 
arsenic. The preparation and testing of the solutions, and. the ad- 
vantages of. this electrolytic method over the ordinary methods: of 
analysis are ‘set forth at length.—Electrochemist & Metallurgist, 
September: 


REFERENCES. 


The Electric Furnace-—Minet.—The continuation of his illus- 
trated serial on the electric furnace, its origin, development and 
forms of. application, previously noted in the Digest. In the present 
installment he describes the furnaces of Menges, Kleiner-Fiertz, 
Rouleaux, Rogerson, Gerard-Lecuyer and Stassans. He then begins 
the discussion of the electrolytic furnaces, beginning with Heroult’s 
construction.—Electrochem. Zeit., October. 


UNITS, MEASUREMENTS AND INSTRUMENTS. 


Measurement of .Self-Induction—Houace.—The author describes 
a zero method for the comparison of self-induction coefficients by 
means of a galvanometer. He has shown previously that. when two 
self-inductions, which are to be compared, are inserted into an al- 
ternating circuit as branches of a Wheatstone bridge, their ratio 
is equal to that of the ohmic resistances in the other two branches, 
if the voltage between the junction of the self-inductions and the 
junction of the resistances, is in phase with the current; the ohmic 
resistances of the self-inductions are without influence. A Joubert 
disc and a galvanometer are now connected to the bridge wire be- 
tween the junction of the self-inductions and the junction of the 
resistances, which disc runs synchronously with the alternating-cur- 
rent generator. If now the contact brush of the disc is put into such 
a position that the circuit of the galvanometer is closed only at 
the instant when the wave of the current has reached a zero value, 
the deflection of the galvanometer will disappear when the voltage 
and the current have the same phase, all waves being supposed to 
be sinusoidal. The arrangement which the author uses is shown in 
the accompanying illustration, where B is the Joubert disc and U 
a commutator switch. To obtain the right position of the contact 
brush, an inductionless resistance, r, is inserted, which must, how- 
ever, be so small that it does not appreciably lessen the phase dis- 
placement. The galvanometer and the Joubert disc are connected 
The measurement is made as fol- 
The switch, U, is put into position J and.the brush, B, is 


to the ends of this resistance. 
lows: 
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turned until the deflection of the galvanometer becomes zero; then 
the switch, U, is put on JJ and the measuring wire contact, C, is 
moved about until the galvanometer deflection is zero; then L/L, = 
L/ly in which /, and /, are ohmic resistances. If in position J of 
the switch, U, the brush, B, is not regulated for the deflection 0, but 
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for the maximum deflection, and in position J/ the contact, C, as 
above, is set for the deflection zero, then r,/r, = 11/1,?; that is, 
the ratio of the ohmic resistances of the induction coils is obtained, 
uninfluenced by their self-induction. The method is stated to be 
very accurate, even with very small values, and a small number of 
alternations.—Elek. Zeit., October 1. 


TELEGRAPHY, TELEPHONY AND SIGNALS. 


Portsmouth (England) Telephone Exchange.—An illustrated de- 
scription of the exchange, which is an independent municipal un- 
dertaking. The system of distribution employed is a combination 
of underground cables with overhead distribution from the ends of 
these cables. The main cables are led into the testing room and 
connected to the main distributing board for testing purposes; they 
are also fited with taps for pumping dry air into the lead covering. 
The lines are then cross-connected on to the lightning arresters 
and high-tension guards, from where they are led to the switchboard. 
The switching system adopted is the central battery signal with 
local batteries in the subscriber’s instrument. The operation of the 
central battery multiple switchboard is described and illustrated by 
cuts and diagrams. The power plant, consisting of a motor gen- 
erator, which converts the alternating 100-volt town supply into 
direct current, and of duplicate sets of storage batteries, is also 
described. The dynamo is fitted with choking coils so that in the 
case of break-down of the accumulators, which are connected in 
shunt, all the circuits can be worked directly on the machine.—Lond. 
Elec. Eng., October 9. 

Wireless Telegraphy Stations—A.LprEecHT.—A description of a 
wireless installation between Aussig and Teplitz, Austria. The two 
stations are 14 km. apart. The apparatus is constructed for the 
Slaby-Arco system, and is described in detail. The station in 
Aussig was situated in the grounds of a large exposition. An inter- 
esting and very troublesome phenomenon made its appearance in 
Aussig, namely, that during the sending of messages strong sparks 
passed between the wires of the neighboring electric light circuits, 
which drew the 220-volt light pressure after them and caused violent 
short-circuits. On account of this all light circuits have to be dis- 
connected during the period of wireless communication. At the 
other station in the electrotechnical school in Teplitz it was also 
possible to draw sparks 5 to 10 mm. long from all circuits, which 
are fed quite independently with 100 volts, and have nothing what- 
ever to do with the 220-volt circuit for the wireless telegraph.— 
Zeit. f. Elek., October 4. 


REFERENCES. 


German Telephone Switchboards——Perxins.—An article illus- 
trated with diagrams, describing the general arrangement, details 
of construction and connections employed by the Actiengesellschaft 
Mix and Genest, in their system for business and factory telephones. 
The system is devised for the purpose of combining the regular 
house telephones of large establishments with the regular com- 
mercial service in such a way that by the turning of a single switch 
either service can be obtained.—Tel. Mag., October. 
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Transmitting Speech by Electrophone——aAn illustrated descrip- 
tion of the arrangements and the instruments used for transmitting 
Mr. Balfour’s address from Sheffield to London. The arrangement 
consisted of a number of microphones connected to numerous tele- 
phones.—Lond. Elec., October 9. 

MISCELLANEOUS. 


Safety of Workingmen in Electric Plants—Katu.—An abstract 
of a paper read before the Society of German Supervising Engineers. 
The author points out that direct current, the potential of which 
seldom exceeds 500 volts, will, as a rule, involve real danger only 
when several particularly unfortunate conditions are present at the 
same time. Temperate and normal persons are said to be able to 
safely stand as high as 0.03 amp., and exceptionally strong persons 
may sustain 0.11 amp., the dangerous limit at which fatal results have 
been recorded being, as a rule, about 0.1 amp. The following figures 
are given of some resistances of special importance: “The resistance 
of the palm of the hand, provided it be not moistened with an acid 
or salt solution, will be: (1) In the case of the point of one finger 
being the contact surface, 50,000 ohms; (2) when holding a metal 
tongs, 5,000 ohms; (3) in the case of the whole palm being clamped 
around, 500 ohms.” The resistance of the body across the arms or 
in a longitudinal direction, is about 500 ohms. The resistance of 
the boots touching the ground is, in the case of both the boots and 
the soil being wet, 5,000 ohms, whereas for dry boots and wet soil 
figures as high as 10,000 ohms, and for dry soil upwards of 200,000 
ohms are recorded. From measurements made by the author it 
appears that the resistance of the body of a workman, measured 
from the hands through the feet to the nearest metallic object in 
connection with the ground, will be from 20,000 to 200,000 ohms in 
a dry room, whereas in wet rooms values of only about 1,000 ohms 
are noted. As to whether alternating or direct currents are the 
more dangerous, the author thinks that no satisfactory conclusion 
has so far been reached. (The statements of the data are, unfor- 
tunately, vague and incomplete.)—Engineer, October 15. 





New Books, 


ELecrricAL ENGINEERING MEASURING INSTRUMENTS. By G. D. As- 
pinwall Parr. New York: D. Van Nostrand Company. 322 
pages, 370 illustrations. Price, $3.50. 

Prefix the word “English” to the title of this volume or add the 
phrase “in use in England” and one will have a very fair idea of the 
nature of its contents. The programme followed in writing it seems 
to have been, first, a wholesale raid with paste pot and scissors on 
the catalogues of all parties supplying indicating, recording or inte- 
grating instruments in Great Britain, and then a careful sorting over 
and classification of the spoils according to a scheme by no means 
badly thought out. Although the sub-title implies that laboratory 
as well as commercial forms of instruments are included in the 
scope of the treatise, no mention is made of the various forms of 
fibre suspension reflecting galvanometers and other “ometers” that 
are still a necessary evil for the laboratory worker. Strange to say, 
no apparatus for the measurement of resistance finds place in the 
whole book, although both the Wheatstone bridge and the Evershed 
ohmmeter, without whose aid we should be in sore straits, had 
their origin in England. That devices for magnetic measurements 
are also excluded is perhaps proper in a work of this kind; but 
after stating in the preface that without measuring instruments, 
dynamos, motors and transformers could never have been evolved 
or, if evolved, successfully utilized, it is surely fair to expect that 
the author would have devoted some space to instruments for de- 
termining the magnetic qualities of the all important iron entering 
into the construction of such apparatus. 

The classification of instruments as worked out by Mr. Parr in 
the order taken up by him is, first, indicating instruments, next re- 
corders, next miscellaneous instruments and last integrating, or, to 
use the happier English term, electricity meters. The indicating in- 
strument section has chapters devoted to moving needle electro- 
magntic instruments, moving coil electromagnetic instruments, hot 
wire and electrostatic instruments, and electromagnetic wattmeters. 
One chapter apiece suffices for each of the other headings. 

The indicating instrument section is the best, giving as it does 
examples and good descriptions of several representative meters of 
each class. The chapter on standards might as well have been omit- 
ted, as the only two described are the Kelvin balance and the Cromp- 
ton potentiometer, both in terms that will be found familiar by those 
who have read the makers’ catalogues. 
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The recorder section is well enough as far as it goes, but only one 
class of this kind of instrument—that in which a V-shaped pen is 
dragged across the surface of the record chart by the effort exerted 
by a magnified indicating instrument mechanism—is mentioned, 
several interesting Continental meters making periodic records hav- 
ing escaped attention. 

The integrating meter chapter is the longest in the book and as 
good as the indicating instrument section, the descriptions of the 
meters due to Wright, Schlatter, Aron and others being judiciously 
full and well illustrated. 

While containing a full share of minor misstatements, the work 
as a whole may be pronounced a good reference book for those who 
require a meter for some particular work and wish to compare the 
mechanisms and merits of the various makes available in England 
before reaching a decision. It is also a good book to recommend to 
those desirous of obtaining general information as to the principles 
and construction of the volt, ampere and wattmeters in everyday use. 


Motors in an Elevator Factory and Machine Shop. 





It is always interesting and often instructive to visit a large 
modern machine shop and study the methods of operation and special 
processes employed, particularly if the shop is one in which a great 
variety of work is undertaken. In its works at Harrison, N. J., 
the Marine Engine & Machine Company is engaged not only in 
the manufacture regularly of engines for launches, stationary oil 
engines, ice machines, electric elevators and the accessory equipment 
for each, but special foundry and machine work. Naturally such a 
wide range demands a great variety of machine tools, standard, 
special and in all sizes. Originally the concern was known as the 
Marine Vapor Engine Company, being at that time devoted to the 
building of launches and equipping them with engines and boilers 
in which alcohol vapor was used instead of steam. Later the actual 
building of the boats and all in connection with them except the 
making and installing of the engines was discontinued, general ma- 
chine and foundry work was made a part of the regular business and 





FIG. I.—VIEW OF ENGINE ROOM. 


the name was changed to the Marine Engine & Machine Company. 
Since then the business has grown very rapidly, two very important 
factors in its increase having been the effecting of arrangements 
with the Buffalo Refrigerating Machine Company whereby it now 
builds all of its ice machines and refrigerating apparatus, and with 
the General Power Company for the manufacture of its Secor oil 
engines. Of all the work which the company produces, however, 
it is probably best known for the electric elevator and hoists which 
it has developed in the last few years. These are made in numerous 
types and sizes and are equipped with Crocker-Wheeler motors. 

The plant is on the Passaic River. The buildings are located in 
a group about the intersection of First and Middlesex Streets and 
include office, machine shop, forge shop, foundry, cleaning room 
and pattern shop, power plant, pattern storage and sheet iron shop, 
and storage sheds for patterns, lumber, coke and sand. 
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The largest building is the machine shop, which is 332 ft. long by 
100 ft. wide. It is of the mill type of construction with a space 
through the middle open to the roof, and bays at the sides containing 
galleries. The scheme for the disposition of work and tools is a 
neat one. To begin with, all large machines handling very heavy 
work are placed in the high middle space where they may be served 
by the traveling cranes. Moderate-sized work and the tools re- 
quired by it are provided for on the main floor of the bays, and all 
light work, such as automatic screw-cutting, etc., is done in the 
galleries. Roughly the work is apportioned about the shop as fol- 
lows: West half of south bay, for refrigerating machinery; gallery 
overhead, launch storage; middle of west end, launch repairs; west 
half of north bay, launch paint shop and carpenter shop; entire north 
gallery, machine work on small parts for all departments; east half 
of main floor, including both bays, elevator construction, and east 
half of south gallery, assembling of elevator controllers and Secor 
engines. 

The regular shop crane is a Shaw electric, operated by Crocker- 
Wheeler motors, and has a capacity of 15 tons. Throughout the shop 
power is supplied by direct-current electric motors, both group and 
individual drive being employed. Current is distributed by the 
three-wire system at a pressure of 115 volts between each pair of 
adjacent wires and 230 volts across the outside wires. The lighting 





FIG. 2.—MOTOR-DRIVEN PLANER. 


and all constant-speed motors use current at 230 volts, and the 
variable-speed motors at 115 for medium and 230 volts for high 
speeds, with resistance in the armature circuit for slow and inter- 
mediate speeds. All machines on the north side downstairs are 
driven from a single long line shaft, belted near its middle to a 60-hp 
shunt motor running at 830 r.p.m. At one end this shaft is coupled 
to another one extending into the carpenter shop and furnishing 
power to a planer, a circular saw and a band saw. The main floor 
on the south side receives its drive from a 15-hp motor running at 
800 r.p.m., and the gallery overhead near the east and has a 2-hp 
motor driving two small lathes for winding magnet bobbins for 
electric elevator control boards. In this gallery there is also a 
114-kw semi-enclosed rotary transformer used for converting 230- 
volt direct current into 150-volt alternating. The alternating cur- 
rent is delivered through a transformer which is arranged to raise the 
voltage to 1,000, 2,000 or 3,000 volts, and is used for testing insula- 
tion resistance. The gallery on the north side, containing all the 
automatic screw machines, a number of small lathes, shapers, etc., 
is driven from a 32-hp motor running at 1,000 r.p.m. The fore- 
going, covering all the motors that are used for group drive and 


the rotary converter are of Crocker-Wheeler make. In addition, 
there are a number of machines having individual drive which in- 
clude a 62-in. Bullard double-head boring mill, belt-driven by a 7™%4- 
hp motor; a 72-in. Pond radial drill driven by a 3-hp motor; a 
planer built by the G. A. Gray Company, of Cincinnati, having a bed 
7 ft. wide and 12 ft. long, driven by a 20-hp motor (shown in an 
accompanying cut); a Bullard 42-in. boring mill driven by a 5-hp 
motor, and a Betts 14-ft. boring mil] driven by a 15-hp Storey motor. 
With the exception of the last named, these are also Crocker-Wheeler 
motors. 
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Among the machines not individually driven, three deserve special 
mention. The largest of the several big engine lathes has a 48-in. 
swing and a 16-ft. bed, and was built by the Fifield Tool Company, 
of Lowell, Mass. This and the Betts boring mill previously men- 
tioned, are the two largest machines, but probably the two most 
remarkable are the automatic thread-cutting lathe, which cuts the 
worms used in the elevator equipments and the special spiral gear- 
cutting machine, both located near the northeast end of the main 
shop. The thread-cutting lathe was built by the Automatic Machine 
Company, of Bridgeport, Conn., and is used for cutting right or 
left-hand worms directly from solid blanks forged in one piece 
with the shaft. It is capable of taking stock up to 8 in. in diameter 
and 8 ft. long, and will cut from 16 threads to the inch to one 
thread in four inches. In a comprehensive sense the term automatic 
is well applied to this machine, for from the time it is started with 
the blank in position until the worm is completed no attention is 
required from the operator. The carriage travels and reverses auto- 
matically and the cutting feed is automatically regulated to vary 
from a maximum depth at the start to zero when the thread is 
finished. 


The gear-cutter is of Gould & Eberhardt make known as their 
“60-in. semi-automatic spiral gear-cutting machine.” It is an ex- 
ceptionally useful machine for the work which it has to perform, 
as it cuts spiral gears, spur gears, hobs worm wheels, and in short 
is capable of doing all the operations required in the most complex 
gear cutting. One job in particular for which it is used here con- 
sists of cutting on the same blank spiral gear teeth entirely across 
the face and worm wheel teeth in the center. The accompanying 
view of the shop was taken at a time when rather an interesting 
piece of work was being executed, the job requiring the cutting of 
94 spur gear teeth with a 2%-in. circular pitch on the outside of a 
heavy drum 76.4 in. in diameter and weighing in the neighborhood 
of 7,000 pounds. This was both too great in diameter and too 
heavy to be supported on the regular index spindle. To overcome 
the first difficulty, a special arbor and index gears were made, and 
the drum mounted on the arm, which normally carries an outboard 
support for the regular spindle, while to relieve the tool of the ex- 
cessive weight, a counterbalance was rigged as shown in the pho- 
tograph. By this device the capacity of the machine has been in- 
creased to diameters up to to ft. 


Another of the accompanying cuts shows the elevator testing 
equipment. This consists of two elevator shafts of steel frame work 
45 ft. high accommodating counterweighted cars 5 ft. square. The 
supporting ropes of the cars are strong enough to allow the loading 
of each up to 10,000 pounds. On the floor at the base of the tower 
is a massive plate 15 ft. square with a number of T-slots across 
its surface resembling those of a planer bed. To this the hoist to 
be tested may be quickly bolted. The illustration shows two outfits 
in position, together with the switchboards supporting the electric 
controlling apparatus. After the hoists are tested, if they come up 
to the requirements in speed, power and continued running without 
overheating, they are removed and are ready for shipment, but if 
any defects develop they are first corrected and the test repeated. 


The heating of this building is accomplished by means of a 
plenum air system, which is rather uncommon for a machine shop. 
Presumably it was adopted more to preserve an even temperature 
than to provide ventilation, as the shop is large and allows a great 
deal more than the amount of air space per man commonly consid- 
ered necessary. Instead of drawing in cold air from outdoors, the 
fan merely keeps the contained air in constant circulation by dis- 
tributing it through an overhead system of round galvanized iron 
ducts. A great saving in steam is thus effected, and the leakage 
caused by the ordinary opening of doors. and windows replaces the 
air faster than it becomes vitiated. The heating apparatus is 
located about the center of the north bay and consists of a stack 
of seven sections of pipe coils containing in all 6,865 linear feet of 
one-inch pipe, placed in the intake of an 84-in. Buffalo Forge Com- 
pany’s steel plate blower, belt-driven from the line shaft. The 
pipe coils in common with the direct radiation used in all other 
parts of the plant are supplied with steam in accordance with the 
Webster vacuum system of heating, and have thermostatic control 
on the supplies. Alongside of the heating apparatus there is a 
high-pressure blower, size 3, made by the American Gas Furnace 
Company, of Elizabeth, N. J., which is used for furnishing air to 
the adjoining forge shop for the forge fires. The forge shop is 
about 4o ft. square and contains three blacksmith forges, a steam 
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hammer, a furnace for tempering, case-hardening and annealing, 
and blow pipes for brazing. 

The foundry is 100 ft. wide by 168 ft. 8 in. long, and is similar 
in construction to the machine shop, having a high central portion 
flanked with a bay on either side. The main part is served by two 
20-ton Shaw electric cranes, each having an auxiliary 5-ton hoist. 
The extra heavy castings are made in this part, the cranes being 
used for the handling of them and their patterns, and also the metal 





FIG. 3.— INTERIOR VIEW OF MACHINE SHOP. 


ladles. The south bay has two hand-traveling cranes equipped with 
pneumatic hoists each with a capacity of 3,000 pounds and is used 
for all small casting work. In the middle of the north side there 
are two cupolas; one with a capacity of 10 to 12 tons an hour is 
of the Newton type, manufactured by the Northern Engineering 
Works, and the other with a capacity of 5 tons an hour was installed 
by the Whiting Foundry & Equipment Company. The blast for 
the latter is furnished by a No. 10 Buffalo Forge Company’s blower 
driven at 1,500 r.p.m. by a Crocker-Wheeler 20-hp motor, and the 
blast for the Newton cupola by a No. 11 Buffalo blower driven at 
1,200 r.p.m. by a 45-hp motor of same make. Adjoining the north- 
west corner of the foundry is a 50 x 77-ft. building, the first floor of 
which is the cleaning shop. The second floor is the pattern shop 
and contains the usual wood-working machines, power being fur- 
nished by a 25-hp motor. 

The power plant is located in an isolated building near the water 
front at the northwest corner of the machine shop, and contains a 
boiler and an engine room separated by a fire wall. The former 
is 41 ft. wide by 46 ft. long and contains two Aultman & Taylor 
water tube boilers of 150 hp each, with space for the future instal- 
lation of two more. A breeching at the rear of the boilers conveys 
the smoke to the base of a 6-ft. stack 150 ft. high, built by the 
Alphons Custodis Company. Normally the steam pressure is main- 
tained at 120 pounds, but in the afternoon with the foundry in 
operation, the increased load on the engines make it necessary to 
raise the pressure to 135 pounds. A 6-ft. loop connection from 
each boiler delivers into a 12-in. steam main, which, continuing 
through the wall to the engine room, supplies by a 4-in. connection, 
a Hewes & Phillips 175-hp tandem-compound engine, a Deane cir- 
culating pump and jet condenser, a cross-compound air compressor, 
a Harrisburg horizontal high-speed 40-hp engine, a Knowles vacuum 
pump, a Blake duplex boiler feed pump and an artesian well pump. 
The large engine has cylinders 10 and 18 x 30 in., runs at 125 r.p.m., 
and drives directly two 50-kw Crocker-Wheeler generators on the 
same side of the engine and on the same shaft with the fly wheel, 
the total length of the shaft being 16 ft. Except in seasons when 
the exhaust steam is used for heating, the engines are run con- 
densing. The generators each deliver direct current at 115 volts 
and are connected in series to supply the three-wire distributing 
system described above. This generating set has an excellent record 
to its credit, for since its installation two years ago it has never 
been stopped for repairs during working hours but once, when a 
bent connecting rod stopped the running for four hours. The Deane 
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circulating pump, which operates as a jet condenser, has cylinders 
10 and 14 x 10 in., maintains a vacuum of from 27 to 28 in., and 
exhausts into the feed water heater. River water is used for the 
condensing and is wasted back to its source. 

The air compressor was built by the McKiernan Drill Company, 
of New York City. The steam cylinders are 10 and 18 x 10 in. and 
the air cylinders are of the same size, giving a two-stage compres- 
sion, the first to 50 and the second to 100 pounds. It runs con- 
densing and maintains the required air pressure automatically by 
means of a governor acting on its steam supply. The compressed 
air is passed through a receiver 50 in. in diameter by 10 ft. high 
to cushion the pulsations, and is used for pneumatic hoists, chipping 
tools, rammers, etc. 

The Harrisburg engine is a self-contained 10 x 10-in. simple 
engine, running at 350 r.p.m., and is belted to two 30-kw Bullock 
generators. These are used occasionally to carry the lighting load. 
Also on certain occasions when a 550-volt pressure is required 
for testing purposes, these are operated as boosters by connecting 
them in series with the main generators. 

The pressure used for heating is normally one-half pound and 
is never allowed to exceed one pound. A loop seal is arranged so 
that should the pressure accidentally exceed that amount, the steam 
will blow through to the air and warn the engineer. The heating 
system is relieved of all condensation by a 6 x 9 x I0-in. Knowles 
duplex pump maintaining a vacuum of 5 in. and delivering into a 
2 x 5-ft. receiver suspended from the ceiling. From this the water 
flows by gravity into a Webster 200-hp feed water heater, after 
which it is passed to the boilers by a Blake duplex plunger pattern 





FIG, 4.—ELEVATOR TESTING APPARATUS, 


6 x 3% x 6-in. pump. When the returns of the heating system are 
insufficient for the boiler feed, the extra amount is taken from 
the city mains. The artesian well water is raised by a 4% x 6 x 4-in. 
pump and distributed about the plant at a pressure of about 60 
pounds to be used for washing and foundry purposes. 

All of the foregoing apparatus occupies but little over half of 
the available area in the engine room, which is 56% ft. long by 41 
ft. wide. There is, therefore, ample room for the inevitable exten- 
sion of the power equipment that must be made if the present rapid 
growth of the business continues. 
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Ancient and Modern Lights. 





It will be within the recent recollection of our readers that the 
Honorable Artillery Company, of London, has been entertained 
lately by the Ancient and Honorable Artillery Company of Massa- 
chusetts, these two military bodies.of common origin and ancestry 
dating back through the centuries almost as far as the discovery of 
this country by Columbus. Some few years ago the Massachusetts 
body was entertained in England, and in reciprocating the hospitali- 
ties then extended’ the organization in New England has endeavored 
to leave nothing ufdone to express its cordial friendship and appre- 
ciation. One of the features of the reception in Boston was a ban- 





FIG, I.—ELECTRIC LIGHT DECORATIONS, SYMPHONY HALL, BOSTON. 


quet given in Symphony Hall, attended by the highest officials of 
the State and the city, and including the representatives of the na- 
tion and of the army and navy. This banquet took place on October 
5, and as will be gathered from the illustrations which we are en- 
abled to publish herewith, in equal rivalry with the oratory’and the 
luxuriant menu were the illuminations which had been specially de- 
vised for the occasion. This work of lighting and decoration had 
been entrusted to the Elblight Company of America, and the man- 
ager, Mr. Russell Spaulding, is entitled to rest content upon the 
laurels which he won in the various effects. Several thousand in- 





FIG, 2.—ELECTRIC LIGHT DECORATIONS. 


candescent lamps were employed for the purpose, and these were 
associated with a background of hemlocks and young firs with bay 
trees interspersed, as well as with garlands of roses, trailing vines 
and coils of smilax, not forgetting English laurel. Some idea of 
the amount of Elblight cable required may be formed from the fact 
that 12,000 yards of English laurel, 100 cases of southern smilax 
and 8,000 roses were employed to wreath the cable and in other 
parts of the decorative effects. All the structural features of the 
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Symphony Hall were outlined with lights, including the galleries 
and balconies and all the pilasters. Over 2,000,000 ft. of wire were 
required. 

One of the leading features of the illuminations built up of EI- 
blight material was a massive golden crown 10 ft. high and 8 ft. 
wide, sparkling with colored incandescent lamps as gems, with 
streamers of lamps, Maltese crosses, etc., reaching down to the main 
guest table. On one side of this was the date 1537, when the London 
body was chartered, and on the other side the date 1638, when the 
Massachusetts body was organized. At the back of the hall in the 
middle of the centre balcony was a glory of flags made up of the 
Stars and Stripes and the British Union Jack, flanking the arms of 
the Ancient and Honorable Company of Massachusetts, and a gi- 
gantic American eagle all in lights. The seals were jeweled with 
electric lights. Facing this and directly over the principal table of 
honor appeared the arms of the Honorable Artillery Company of 
London with its motto standing forth in letters of electric light. 
These were the main features, associated with wreaths and festoons 
of lamps in every direction, and accompanied by various effects, such 
as cross cannon picked out in incandescent lamps. In addition to 
this every table had a heavy coil of smilax upon it concealing an 
Elblight cable into which rose-pink incandescent bulbs had been 
inserted. Not only did the effects shown elicit heartiest enthusiasm 
on the part of all present, but Lord Denbigh, Colonel of the British 
contingent, took occasion in his speech of acknowledgments to refer 
to the gorgeous spectacle he was looking upon as a scene such as 
he had never contemplated before. When one recalls the long his- 
tory of these kindred military organizations, it will be realized that 
they compass practically the whole history of illumination, illustrat- 
ing the fact that while means and methods may change, and new in- 
ventions, new weapons and new implements come to the front, and 
while ancient lights are exchanged for those whose breath is elec- 
tricity, the warlike spirit of the Anglo-Saxon race has remained un- 
altered and unquenched through the ages. 





Duplex Telephone Set. 





A new battery telephone set recently introduced is the “Duplex” 
of the Connecticut Telephone & Electric Company, of Meriden, 
Conn., who have developed it from an earlier set placed on the 
market about a year ago. The instruments are intended to be used 
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two on a line, connecting parts 
of a factory, house and barn, 
rooms in a dwelling, etc. 

, The instruments are designed 
for use on lines of any length 
over which an ordinary electric bell 
can be operated. The apparatus is 
constructed without permanent mag- 
nets in the receiver or induction coils 
in the body of the instrument. They 
are made up with long-distance trans- 
mitters, high-grade “Duplex” battery 
bells, tempered-steel hook springs, with phosphor-bronze contact 
springs tipped with pure silver. The receiver is built up from a steel 
cup, over which is forced a heavily-nickeled brass cap, in which is 
mounted a magnetic coil wound with silk-insulated wire. The re- 
ceiver cord is also of silk, and is so attached that even if the receiver 
is left off the hook, the batteries will not. be run down. In case the 
apparatus is required for more extensive work, it can be built up for 
central battery operation. 


BATTERY TELEPHONE. 








NEWS OF THE WEEK. 





Financial Intelligence. 


THE WEEK IN WALL STREET.—There was a great deal of 
irregularity in the securities market, the transactions being narrow 
and decidedly professional. There was a rather stronger tone, how- 
ever. One of the incidents of the week was the handing down of 
an adverse decision in important cases against the Amalgamated 
Copper Company by a Montana court, and the announcement that 
the management of the concern, pending an appeal, had decided to 
shut down all of its properties in that State. This stock had previ- 
ously advanced on the declaration of the regular dividend and cover- 
ing of shorts, but broke on the announcement of the decision of the 
court. Apart from this movement there were no particularly signifi- 
cant features in the share list. The United States Steel securities 
showed a tendency to recover on the absence of further liquidation, 
and intimations that the interests at Pittsburg and elsewhere had 
no more stock to offer. Other industrial stocks were generally heavy, 
but recoveries from the previous week’s low prices were noted in a 
number of them, although the transactions were on the whole trifling 
and the demand very light. Tractions were fairly active, the sales of 
Brooklyn Rapid Transit being 49,900, the closing price of this stock 
being 33'4, which is a net loss of % point. Metropolitan Street Rail- 
way made a net gain of 134, closing at 107, the extreme prices being 
103% and 108. General Electric, on sales of 3,450 shares, fluctuated 
between 144 and 149%, closing at 148. Westinghouse common closed 
at 131, being a net loss of 7 points, and preferred at 160, a loss of 1 
point. Western Union closed at 82 and was steady throughout the 
week, the sales aggregating 3,650 shares. Following are the closing 
quotations of October 27: 





NEW YORE. 
Oct. = Oct. 27 ry 20 Oct. 27 
American Tel. & Cable...... 78 General Electric. ice ee 150 
American Tel. & Tel........ 3 123 Hudson River Tel........... 


American Dist. Tel ... Za: | sae 24 Metropolitan St. Ry......... . 105% 1lv 
Brooklyn ay Transit | .. 33% 3474 N. E. Elec. Veh. Trns....... oa 
ota a ae hg gst eas 140 a Tis Re We Pee OE. dio ocscc ves 
Electric Boa bia eee 17 EE NEG sc can5 cdvedeces.s , an 
Electric Soon pfd.. . 40 41 Western Union Tel. . oe $256 
Electric Lead Reduction. . *De *1% Westinghouse com. -.... 1315 187% 
Electric Vehicle. . . - 5 Westinghouse pfd........... 160 165 
Electric Vehicle pfd.. 8 s 
BOSTON. 

Oct. 20 Oct. 27 Oct. B Oct. 27 
American Tel. & Tel... .... 12344 123% Western Tel. & Tel. pfd.. 
Cumberland Telephone. ...*115% *i15 Mexican Telephone......... t *136 
Edison Elec. Illum.......... 230 231 New England Telephone. . 122% 123 
General Electric............. 146 145 Maas. Elec. Ry:. ..........- 1834 19 
Western Tel. & Tel.......... *10 *10 Mass. Elec. Ry. pfd.... . . 77 77% 

PHILADELPHIA. 
Oct.20 Oct. 27 Oct. 20 Oct. 27 
American Railways ........ *42 424% Phila. Traction... ......... 9354 94 
Elec. Storage battery . ... *50 *50 yg eS eee 5% 5% 
Elec. Storage Battery pfd. *30 *50 Phila. Rapid frans......... 11% 124% 
Elec. Co. of America. ..... 7 736 
CHICAGO. 

Oct.20 Oct. 27 Oct. 20 Oct. 27 
Central Union Tel. os a National Carbon pfd........ 86 85 
Chicago Edison......... .... i - Metropolitan Eley. com.. 18 17 
Ohicago City Ry.... ........ 170 169 Union Traction ............. 3% 
Ghicago Tel. Co.............. +: <a Union Traction pfd......... 5 32 
National Carbon.......... 17 15 

*Asked 


DIVIDENDS.—The directors of United Electric Securities Com- 
pany have declared a semi-annual dividend of $3.50 per share on the 
preferred stock of that company, ‘payable November 2. The Hudson 
River Telephone Company, of Albany, has declared the regular quar- 
terly dividend of 1% per cent. Chicago Metropolitan Elevated re- 
ports for the year ending June 30 gross earnings, $2,094,008 and net, 
$1,056,827. The gross is $267,055 more than last year and the net is 
$11,084. The National Carbon Company has declared the preferred 
regular quarterly dividend of 134 per cent., payable November 14. 
The directors of the Chicago Edison Company have declared the 
regular quarterly dividend of 2 per cent., payable November 2. The 
directors of Twin City Rapid Transit have declared the regular quar- 
terly dividend of 1% per cent. on the common stock, payable Novem- 
ber 14. The National Steel & Wire Company has declared the reg- 
ular dividend of 134 per cent. on the preferred stock. The Tampa 
Electrical Company has declared a regular semi-annual dividend of 
$5 per share, payable November 16 to stock of record November 5. 


EVERETT-MOORE AFFAIRS.—A meeting of the creditors of 
the Everett-Moore syndicate and the bankers in charge of the syndi- 
cate’s affairs was held in Cleveland a few days ago, and an agreement 
was reached by which the creditors have granted a further extension 
of time to April 1, 1905, in order to give the syndicate that much 
additional time to clear up all outstanding indebtedness. It developed 





at the meeting that since the bankers’ committee took charge of the 
syndicate’s affairs January 1, 1902, over $12,000,000 of obligations 
have been paid off, and in addition about $2,000,000 of new money 
has been put into the various concerns. The traction properties have 
been entirely cleared up and the telephone properties are in a fair 
way to right themselves. There still remains about $3,500,000 of obli- 
gations outstanding, nearly all of this against the telephone properties. 
Several plans had been proposed for refinancing the Federal Tele- 
phone Company, but owing to the stringency of the money market 
these plans had been interfered with; hence the necessity for the 
extension. 


CHICAGO LAKE STREET L.—At Chicago on October 24 the 
Lake Street Elevated Railroad Company, capitalized at $10,000,000, 
was placed in the hands of a receiver in pursuance of a resolution 
passed by the board of directors asking for the appointment. The 
order was entered in the Cook County Circuit Court before Judge 
Tuthill, who appointed the Equitable Trust Company receiver for all 
the property of the company. In the bill, which was filed by James 
Bolton and Daniel F. Crilly, stockholders in the company, it is alleged 
that the company is hopelessly insolvent, and that this condition has 
resulted “from the reckless extravagance and fraudulent conduct of 
Charles T. Yerkes and his associates, and the mismanagement of 
Charles A. Knight, as his representative.” 


CHICAGO UNION TRACTION EARNINGS.—Receivers | of 
the Chicago Union Traction Company state that the earnings of the 
surface roads of the company in Chicago during September were 
$80,000 greater than for the same period a year ago. 


Commercial Intelligence. 


THE WEEK IN TRADE.—There is an evident increase in the 
conservatism which has ruled in many lines for some time past, and 
irregularity in trade as a whole seems to be indicated in the varied 
character of the reports rendered. The bank clearings still reflect 
curtailment in speculation, the totals for the entire country being 
one-fifth smaller than those a year ago, but outside of New York 
there is still shown a gain. Railway gross earnings are more mod- 
erate than earlier in the year, but still reflect good gains in the 
volume of traffic as compared with a year ago. October earnings 
so far reported show a gain of 7% per cent., while August net returns, 
excluding the coal roads, show 8 per cent. on a gross gain of 12 per 
cent. Outside of the lumber trade there is little complaint of car 
shortages. The iron and steel trades remain practically unchanged 
and prices are weak. In finished lines there is greater relative 
strength, but the demand is quiet. Rails and structural forms are 
in fair request. There are signs of reawakening interest in the copper 
trade. The prices of copper advanced as a result of the closing. down 
of the Amalgamated Copper Company’s mines in Montana. It is 
thought that the action of the Amalgamated Company will result 
in still further advances in the price of the metal. Under this in- 
fluence the price of Lake copper advanced to 14c. It is claimed that 
all of the independent copper mifiing companies will necessarily derive 
benefit from the present condition of the market. It is stated by the 


United Metals Selling Company, which is the selling agent of the « 


Amalgamated Copper Company, that all the August output of the 
Amalgamated Company has been sold, and that if it has any stock 
on hand it must have accumulated since August, and therefore cannot 
be very large. Bradstrect’s reports the number of business failures 
for the week ending October 22 aS 216, against 203 the week previous, 
and 194 the corresponding week last year. 


SWITCH AND SIGNAL CONTRACTS.—The Long Island Rail- 
road has given the Union Switch & Signal Company a contract for 
electropneumatic switches in which about 125 levers will be used. 
The Interborough Rapid Transit Company has placed a contract for 
switches for all the subways and the elevated lines, which is one of 
the largest such orders ever placed. The factory now has a greater 
number of orders than ever before in its history. 


LEVEL-HEADED LABOR.—Mr. James O’Connell, president of 
the International Association of Machinists, has officially declared 
off the protracted Westinghouse strike in Pittsburg, and the lodges 
throughout the country have been instructed to end all disputes as 
easily as possible and as quickly as possible. In a circular to those 
for whom he acts in his official capacity, Mr. O’Connell says: “Wage 
reductions are threatened in various quarters and prospects are not 
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particularly bright for employment during the winter months. While 
the machine shops of the country, according to the latest reports, have 
a good supply of orders on the books, there is an uncertainty, and 
members are advised to arrange all differences by arbitration.” It 
is a pity that this advice could not be more often and more generally 
given and followed among the unions. 


25,000-HP TRANSMISSION PLANT IN MINNESOTA.—The 
Minneapolis General Electric Company, of Minneapolis, Minn., has 
recently purchased and secured the complete control of a large and 
important water power on the St. Croix River at Taylor’s Falls, 
Minn. This power is one of the most important in the Northwest, 
and the only large power remaining undeveloped in the vicinity of 
Minneapolis, from which it is distant only about 45 miles. The Min- 
neapolis General Electric Company purchased the falls and land 
surrounding same from the Staples estate, which for over a genera- 
tion has controlled this valuable power, but owing to litigation among 
the heirs it has heretofore been withheld from sale. In addition to 
the falls there have been secured flowage lands on both sides of the 
river extending 11 miles up stream, so that with the 50-ft. dam con- 
templated there will be an enormous reservoir insuring ample storage 
facilities. The development to start with will be for 25,000 hp, which 
it is expected will be used entirely in Minneapolis. The development 
will cost about $2,500,000, and will be carried out by Stone & Webster, 
of Boston, who control the Minneapolis General Electric Company, 
and who have retained Mr. Henry Floy as consulting engineer in 
connection with this work. Active construction work will not begin 
before next summer, but the plans have been already largely com- 
pleted. Some idea of the size and importance of the St. Croix River 
may be gained from the fact that it is larger at Taylor’s Falls than 
is the Mississippi at Minneapolis. 


CROCKER-WHEELER ORDERS.—In the past fortnight a num- 
ber of notable orders have been received by the Crocker-Wheeler 
Company, of Ampere, N. J. These being fairly evenly distributed 
among its larger branch offices, indicate that the improving condition 
of business is not local to any one section. One order, from the 
Lorain Steel Company, Lorain, Ohio, received through the Pittsburg 
office, called for 41 motors ranging in size from 2%4 to 360 hp, and rep- 
resenting a total of 1,423 hp. Another large order came from the 
New Jersey Zinc Company, of Hazard, Pa., through the New York 
office, for one 125 and two 600-kw generators, and 37 motors aggre- 
gating 401 hp. The Philadelphia office placed an order from the 
Warren Foundry & Machine Company, of Phillipsburg, N. J., for one 
200-kw generator, four 35-hp and two 60-hp motors; and through the 
Chicago office the G. H. Hammond Company ordered for its pack- 
ing plant at the Union Stock Yards in that city, one 50, one 25 and 
two 20-hp motors, and an 800-kw, 550-volt, engine type generator. 
This last is a duplicate of one now building for the St. Louis Expo- 
sition, the entire intramural plant for which will be operated by gen- 
erators supplied by the Crocker-Wheeler Company. 


EL ORO POWER TRANSMISSION.—Preparatory work is 
practically completed and construction will begin within the next 
two months or so on the power transmission line to be built by the 
Mexican Light & Power Company, Limited, between its huge hy- 
draulic plant at Necaxa and the El Oro district, one of the leading 
mining regions in the southern republic. The length of the line 
between those two points will be about 100 miles. As previously men- 
tioned, exclusively in ELectricAL WorLp AND ENGINEER, the company 
is also to generate power at the Necaxa plant for transmission to 
Mexico City, over 90 miles. The initial capacity of the plant will be 
45,000 hp. It is estimated that fully 50,000 hp could be utilized for 
the mines at El Oro and for railways. At ‘the present time only 
four properties utilize electricity as a motive power in that territory. 
The equipment is of Westinghouse, Sprague and Eddy manufacture. 
The New York offices of the Mexican Light & Power Company are 
in the Columbia Building. Hugh L. Cooper is the chief engineer. 
He is now in Mexico. 


SIEMENS-HALSKE GENERATORS FOR MEXICO.—Another 
important contract for equipment has been awarded to foreign in- 
terests by the Mexican Light & Power Company. As already ex- 
clusively mentioned in ELEctRICAL WorLD AND ENGINEER, the contract 
for the turbines to be installed in the initial plant at Necaxa, Mexico, 
has been let to the Swiss engineering firm of Escher, Wyss & Co., of 
Zurich. The contract just let calls for generators, six units of 5,000- 
kw capacity each, and has been taken by Siemens & Halske. Delivery 
is to be made in nine months. The award was principally on the 
question of price, the Siemens & Halske figures having been several 
thousand dollars less than the lowest quotations submitted by Ameri- 
can concerns. Further contracts for various equipment are expected 
to be decided on within the next ten days. Mr. F. S. Pearson is one 


of the leading spirits of the Mexican concern. 


DE LAVAL TURBINE CONTRACTS.—The De Laval Steam 
Turbine Company, 74 Cortlandt Street, reports contracts on hand 
Within the 


which will test all its facilities for the next ten months. 
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last eighteen months nearly 100 plants throughout the country have 
been equipped with De Laval turbines. Recent orders include one 
for three 300-hp units for installation in the Jacksonville, Fla., munic- 
ipal lighting plant. The contracts for the generators went to the 
Bullock Electric Manufacturing Company for two machines and to 
the General Electric Company for one machine—all of 200-kw capac- 
ity each. The Drew Lumber Company of Mayo, Fla., ordered two 
300-hp turbines for direct connection to 200-kw Sprague generators. 
The Belt Light & Power Company of Deadwood, S. D., has or- 
dered two 300-hp turbines for direct connection to Stanley generators 
of 200-kw capacity each. 


GERMAN CLAY BEDS.—A member of the McCullough-Dalzell 
Crucible Company has just received what is probably the largest lump 
of crucible clay ever brought into America, and gives some inter- 
esting data of the old town of Klingenberg, Germany, whence comes 
this famous clay, used in making its crucibles. The citizens own these 
clay beds in common and divide all profits. Hours of work are few, 
holidays many and the yearly output is closely restricted. Orders 
must be placed months ahead, or lay over until another year, being 
filled absolutely and impartially in rotation. But so perfect is the clay 
that the consumers are forced to conform with the city’s require- 
ments, and make up their orders in advance of needing them. 


I. FAJANS ELECTRICAL CONSTRUCTION COMPANY.— 
The sheriff is in charge of the place of business of the I. Fajans Elec- 
trical Construction Company, New York City, at 42 East Twenty- 
third Street, on two executions in favor of the India Rubber & Gutta 
Percha Insulating Company for $1,108 and the Northern Engineering 
Company for $389. There are other judgments against the company 
aggregating $1,166. The company was incorporated on August 16, 
1901, with a- capital stock of $5,000. A committee of creditors was 
recently appointed to examine the affairs of the company and report 
on an extension. The liabilities are reported to be $15,000 and assets 


$6,000. 


EQUIPMENT FOR DE LAVAL SEPARATOR PLANT.—The 
De Laval Separator Company is building an extensive plant at Pough- 
keepsie, N. Y., which will be electrically operated. Four 75-kw De 
Laval steam turbines will be installed with Sprague generators. The 
condenser will be of Alberger high vacuum type. The boilers will be 
Geary water tube, and the superheaters will be supplied by the 
Power Specialty Company. A feature of the plant will be the intro- 
duction of turbines, two of 10-kw capacity each, for the purpose of 
driving the centrifugal pumps by circulating water. 


D. & W. FUSE FACTORY.—The D. & W. Fuse Company, of 
Providence, R. I., have found enlargement necessary and Mr. W. S. 
Sisson writes us that they have secured a fine piece of property of 
more than four acres in extent, along the main line of the New York, 
New Haven & Hartford Railroad, just within the city line. They 
have arranged for a spur track for the ready handling of coal and 
freight and expect to make provision soon for the erection of the 
new plant. 


WATER WHEEL PLANT WANTED.—The Manistique Light 
Company, of Manistique, Mich., expect to move and rebuild their 
plant. They are now contemplating an increase of their water power 
and will be in the market for wheels, shafting, gearing, governors, 
etc. Mr. B. Gero is president, Mr. G. H. Orr is vice-president, Mr. 
Fred Miller is secretary and treasurer, and Mr. V. X. Lyon is super- 
intendent. 


WIRE WORKS STARTING UP.—The rod, the wire and the 
galvanizing mills of the Rankin plant of the American Steel & Wire 
Company, at Pittsburg, have resumed operations after a shut-down 
of two weeks. The entire plant will be on in full. The Enterprise 
plant of the company at Joliet, Ill., has also started up again, and the 
Joliet plant of the Illinois Steel Company is again in operation, 
employing 2,000 men. 


MEXICAN HYDRAULIC POWER SCHEME.—Justo Prieto, of 
Mexico City, is primarily interested in a project to construct a large 
hydraulic plant on the Del Valle river at a point called Baquilla de 
Talamantes, in the district of Jimenez, State of Chihuahua. The 
concession granted by the Mexican authorities permits of the use of 
Over 100,000,000 cubic meters of water. 


BULLOCK EQUIPMENT FOR POWDER MILLS.—The Bul- 
lock Electric Manufacturing Company of Cincinnati, Ohio, has se- 
cured a contract for equipment in the new plant at Bluefields, W. 
Va., of the Dupont Powder Company.» The machinery will include 
two 200-kw direct current generators and 10 motors varying in 
capacity from 10-hp to 90-hp, making 500-hp in all. 


THE BARRIETT ELECTRIC COMPANY, of Cincinnati, Ohio, 
has shipped twelve 2-hp Barriett motors to the Guarantee Electric 
Company, of Chicago, which is going to install them for a large print- 
ing house in Chicago. 
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General Hews. 
THE TELEPHONE. 








EQUALITY, ALA.—Dr. R. S. Nolen, of Equality, has succeeded in estab- 
lishing about 100 miles of telephone lines in this section and it is said that 
100 farmers in the rural districts have subscribed to the service. 


BREMEN, GA.—The Gainsborough Telephone Company is extending its 
lines to Buchanan and Waco. 

SPRINGFIELD, ILL.—The Illinois Telephone Company will build a line 
from Jacksonville, Ill., to this city. 

ROCK ISLAND, ILL.—The Henry County Mutual Telephone Company has 
voted $5000 to erect a modern exchange in this town. 


DICKSON, ILL.—The Farmers’ Telephone Company of Lee County has 
been incorporated with a capital stock of $2500. Mr. A. W. Crawford is 
president. 

CARTERVILLE, ILL.—The Williamson & Adjoining Counties Telephone 
Company has been incorporated with a capital stock of $2450. J. M. Cain is 
one of the directors. . 

WESTFIELD, ILL.—-The Louisville, Hoosier, Bible Grove and Ingraham 
Telephone Company has been organized to connect the towns named. The 
following officers have been elected: President, W. A. Harmon; secretary and 
treasurer, J. L. McKnight. 

UNION CITY, IND.—Much feeling has developed in this city over the 
apparent determination of the Central Union Telephone Company to employ 
only men as managers of exchanges. Miss Lola Farra has been dismissed as 
manager of the local exchange and the only cause assigned is that the com- 
pany desires to fill such places with men. 

WABASH, IND.—The Central Union Telephone Company has been granted 
a new franchise by the city council extending over a period of 10 years. The 
company’s franchise expired some time ago and it has been doing business 
since by the sufferance of the council. E. M. Bostwick, the local manager, 
assured the council that the company will entirely rebuild its plant here, 
which has fallen into decay. The Home Telephone Company controls the 
local field. 

MUNCIE, IND.—The directors of the Delaware and Madison County Tel- 
ephone Company and the Gas Belt Belt Construction Company held a con- 
ference in this city a few days ago to decide upon a plan for the beginning 
of an extensive system of telephone lines which will extend through both 
counties and connect with all the important towns. It is said to be the 
intention of the company to inaugurate a new system whereby farmers will 
have toll-line connections with the various other systems without additional 
cost. The company has put in an underground system in this city and is now 
offering radical competition to other companies. 

INDIANAPOLIS, IND.—Harry B. Gates, of this city; George W. Beers, 
of Ft. Wayne; Max Silbert, August Fabel and C. B. Wing, of Cincinnati, 
Ohio, recently filed articles of incorporation for the Queen City Telephone 
Company, of Cincinnati, Ohio. The company is to have a capital of $1,000,000. 
The purpose of the company is to secure a franchise and operate a telephone 
system in Cincinnati. The same parties incorporated the Hamilton County 
Construction Company as an allied institution for the purpose of constructing 
the system. The prime movers in both companies are Messrs. Gates and 
Beers, of Indiana, who are practical and successful telephone men. They 
are proposing to the citizens of Cincinnati, in case a franchise is granted 
them, to construct a $4,000,000 system and promise that the rate shall not 
exceed $72 per year for unlimited service. The rates charged by the local 
company are $125 and $150 per year. The new company promises to con- 
nect with small systems in the various cities and towns of Ohio, Indiana and 
Kentucky. While there is neither admission nor denial it is generally believed 
that the United States Telephone Company is behind the scheme being pro- 
moted by the Indiana men. . 

BURLINGTON, IA.—An independent toll telephone line is projected from 
Burlington to Chicago. 

STRATFORD, IA.—The Stratford Independent Telephone Company and 
the Chamberlain Telephone Company are to be consolidated. 


BOONE, IA.—The Boone County Telephone Company will install a modern 
switchboard to cost $20,000, and will expend a like sum on new lines. 


COUNCIL BLUFFS, IA.—The Nebraska Telephone Company is erecting 
a large brick telephone exchange building in this city at a cost of $20,000. 

BOONE, IA.—Representatives of 15 rural telephone companies have effected 
the organization of the Farmers’ Co-operative Telephone Company, the object 
of which is to promote their general interests. Mr. Arthur Wills was elected 
president; E. J. Hughes, secretary, and D. P. Ives, treasurer. 

SIOUX CITY, IA.—By an overwhelming vote at a popular election a fran- 
chise for an independent telephone system was recently granted at Sioux 
City. Under the State law if the City Council fails to grant a franchise the 
applicants may, by petition to the Mayor with the indorsement of a requi- 
site number of bona fide citizens and by paying the cost of such election, put 
the question of a franchise to the vote of the citizens. It is by this method 
that the franchise was secured. 

HOPKINSVILLE, KY.—The City Council has voted to sell a telephone 
franchise in this city on October 23. The life of the franchise will be twenty 
years. The city attorney was instructed to take the necessary steps to annul 
the contract existing between this city and the Cumberland Telephone Company 
of Nashville. 

NEWBERRY, MICH.—A municipal telephone plant is to be installed here. 
The village already operates an electric light and water plant and it is stated 
that both are paying handsome profits. 
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DETROIT, MICH.—Don M. Dickinson states that a plan may be adopted 
whereby the syndicate which will acquire the property of the Michigan Bell 
Telephone Company will entertain overtures for a division of Michigan ter- 
ritory with independent companies, thereby eliminating ruinous competition 
and double expenses. Independent companies are particularly strong in west- 
ern Michigan, while the Michigan company has a hold on the eastern part 
of the state. 

MINNEAPOLIS, MINN.—The Northwestern Telephone Company will 
build a $12,000 addition to its East Side exchange for the accommodation of 
toll lines, 

NATCHEZ, MISS.—The Cumberland Telephone Company is extending its 
lines to Kingston. 

WEEPING WATERS, NEB.—The Nebraska Telephone Company is seek- 
ing a franchise for an exchange in this place. 

LINCOLN, NEB.—The Nebraska Bell Telephone Company has voted $600,- 
000 additional stock to provide for extensions and additions. This makes the 
total issne now $2,400,000. 

PLYMOUTH, NEB.—The Plymouth Telephone Company has been incor- 
porated by Messrs. Henry Heiliger, Fred Brockholdt, C. W. Harvey, James 
Wrigley and H. D. Gerhardt. 

OMAHA, NEB.—The Postal Telegraph Company has recently completed 
the building of its lines along the Chicago Great Western Railway which has 
just been extended to this city. 

LINCOLN, NEB.—Work of installing the independent telephone system in 
Lincoln is progressing nicely and it is declared by the promoters that by the 
time the station is completed they will have connections with Minneapolis, 
St. Paul, Sioux Falls, Sioux City and South Omaha. An effort is being made 
to be ready for business at the Lincoln exchange by January 1 next. ' 

HOWES, NEB.—The Farmers’ Mutual Telephone Company has filed ar- 
ticles of incorporation with the following board of directors: Messrs. Lucien 
Coeur, James A. Smith, E. J. Tucker, J. A. Mayer, Jr., Frank Hertzel, 
George Matthews, George Williams, Thomas H. Jones and H. G. Rhodes. 
Officers: J. W. Mayer, Jr., president; W. H. Lohr, secretary; John T. Cox, 
treasurer. 

JOHNSTOWN, N. Y.—The Glen Telephone Company has increased its cap- 
ital stock from $100,000 to $300,000. 

WATERTOWN, N. Y.—The Citizens’ Telephone Company uses Connecticut 
Telephone and Electric apparatus. It has 585 subscribers who pay $18 and $30 
per annum. 

CHAMPLAIN, N. Y.—The Champlain Telephone Company has been incor- 
porated with a capital stock of $2,000 by W. O. Clark, T. H. Dickinson and 
Wm. Fraser, of Champlain, N. Y. 

ALBANY, N. Y.—The Seneca Castle-Orleans Telephone Company has been 
incorporated with a capital stock of $5,000. The incorporators are Robert B. 
Peck, Willis C. Ellis and Wm. H. Burke. 


ROCKINGHAM, N. C.—The addition of 60 telephones is planned by the 
Rockingham Telephone Exchange which has at present 132 subscribers. 

MOORESBORO, N. C.—An addition of 25 telephones is projected by the 
Lattimore Telephone Company which has at present 110 subscribers using 
“Sumter” telephones. 

WAXHAM, N. C.—The Waxham Telephone Company has recently been 
incorporated. A switchboard of 60 drops of Telephone Manufacturing Com- 
pany’s make has been installed. 

LENOIR, N. C.—The Lenoir Electric Company is anticipating an increase 
of about 5 per cent. per month. “Sumter” apparatus is used; there are 27 
miles of toll line and 110 subscribers. The rate is $24 per annum. 

REIDSVILLE, N. C.—There are 150 connections on the lines of the Reids- 
ville Telephone & Telegraph Company, of which Mr. R. J. Oliver is manager. 
“American” and other apparatus is employed. 


LAURINBURG, N. C.—Mr. J. B. Maxwell operates a 100-drop “American” 
switchboard at Gibson and a 100-drop “Sumter” board at Laurinburg, serving 
about 200 subscribers who pay $1.50 for city and $1 for country service per 
month. 

RUTHERFORD, N. C.—New subscribers are being added every week to 
the Rutherford Telephone Company which has 178 patrons. The company ex- 
pects to build a toll line of about 20 miles to Columbus, N. C. The rate is 
$1.25 per month. 

NORTH WILKESBORO, N. C.—The exchange at this place and one at 
Elkin, with 110 and 75 subscribers respectively, are owned by Messrs. H. 
W. & J. B. Horton. It is their purpose to invest from $500 to $1,000 this 
winter in increasing the capacity of the plant at North Wilkesboro. The sub- 
scribers pay $18 for business and $12 for residence service. 


OTTAWA, OHIO.—The Putnam Telephone Co. operates 200 miles of toll line 
and has 1,400 subscribers. 


MARSHFIELD, OHIO.—A s50-drop North board is operated by the Marsh- 
field Telephone Company, which has 72 subscribers paying $1 per month. 


NORTH AMHERST, OHIO.—The Amherst Telephone Company uses Raw- 
son Electric telephones for its 130 subscribers, who pay from $12 to $24 a year. 


PIQUA, OHIO.—The Piqua Home Telephone Company reports excellent 
progress, the system having now 1,230 patrons, Two hundred were added since 


the first of the year. 

WEST ALEXANDRIA, OHIO.—An American Electric 100-drop switch- 
board and Kellogg telephones are used by the West Alexandria Telephone Com- 
pany with its 127 subscribers. A s0 per cent. increase is looked for. 

WILLIAMSTOWN, OHIO.—The Williamstown Telephone & Supply Com- 
pany has been incorporated with $50,000 by C. J. Collins, P. G. Kassulker, 
W. C. Hine, C. W. Hunt and A. A. Miller. 
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PIONEER, OHIO.—The Pioneer Telephone Company plans to build a num- 
ber of rural lines. At Pioneer there are 115 subscribers, of which 45 have 


recently been added. “American” apparatus is used. 


HAMILTON, OHIO.—The Springfield & Xenia Telephone Company has 
filed a mortgage for $750,000 in favor of the Cleveland Trust Company, of 
Cleveland. The company is completing a fine exchange in Springfield. 


PAYNE, OHIO.—The Payne Home Telephone Company has been incor- 
porated with a capital stock of $15,000. The incorporators are Chas. E. 
Hyman, James A. Woolard, John W. Venick. Chas. A. Barber and Fred Paul. 


WEST MILTON, OHIO.—Messrs. Charles Ammons, Charles Emrick, W. 
H. H. Kessler, C. S. Petry, Laban Jenks, H. Coppock and others of West 
Milton have purchased the property of the Progress Telephone & Telegraph 
Company. 

NEW BREMEN, OHIO.—The New Bremen Telephone Company reports an 
encouraging outlook for farmers’ lines. A 200-drop Sterling switchboard is in 
operation and there are 116 subscribers who pay $1 for residence, $1.75 for 
business service. 


PLAIN CITY, OHIO.—It is the intention of the Home Telephone Company 
to improve its service and to install about 42 more telephones. Of the 386 
subscribers 20 per cent. have recently been added. Stromberg-Carlson instru- 
ments are employed. 


ORANGEVILLE, OHIO.—The Jefferson & Warren Telephone Company 
operates six exchanges at Orangeville, Kinsman, Contend, West Farmington, 
Orwell and Jefferson, numbering 700 subscribers. It intends to erect an ex- 
change of 50 subscribers and make additions to others. 


NEWARK, OHIO.—A full common battery, lamp signal system is in opera- 
tion by the Newark Telephone Company which controls the exchange at Gran- 
ville also. The Newark exchange has 1150 patrons and an increase to 2,000 is 
looked for. The toll lines of this company cover the entire county. It has 
35 toll stations. 


MT. BLANCHARD, OHIO.—The People’s Telephone Company has lines 
on nearly every wagon road in the township and will cover the entire township 
in another year. The company expects to add 100 more telephones within the 
mext year. American Electric apparatus is used. The company has 198 
subscribers and 40 miles of toll line. 


MT. VERNON, OHIO.—The Mt. Vernon Telephone Company, with 863 
subscribers in Mt. Vernon, operates exchanges in the following named places: 
Fredericktown, 270 subscribers; Gambier, 169 subscribers; Centerburg, 133 sub- 
scribers; Brandon, 33 subscribers, and Twin City 29 subscribers. North and 
“American”’ apparauts is used. The company has installed 277 telephones since 
April and the outlook is good for about 300 more by April, 1904. 


NORWALK, OHIO.—Mr. C. L. Hook, manager of the Local Telephone Com- 
pany claims that his is the first independent telephone exchange built in Ohio. 
The system has been growing very rapidly and it has just installed the latest 
type Kellogg board, each key being equipped for selective ringing. It has 
also installed its own power plant, gas engine and generator, and has its own 
steam heating plant—all located on the second floor. It is the intention to build 
some more farmers’ lines. 

FLEETVILLE, PA.—The Northern Lackawanna Telephone Company, of 
Fleetville, has been incorporated with a capital of $5,000. 

WELLSBORO, PA.—The Liberty & Jackson Telephone Company has been 
organized to build a line between Nauboo and Liberty Borough. Mr. L. Hart- 
sock is one of the directors. 

PARKWOOD, PA.—The Parkwood Telephone Company has been organized 
here and the following-named officers elected: President, T. E. Wachob; vice- 


president, William Craig; secretary, Thomas Anderson; treasurer, John 
Craig. 
FREEMAN, S. D.—The Freeman Rural Telephone Company has been 


formed to build rural lines. 


COLUMBIA, S. C.—The Manning Telephone Company has been incor- 
porated with a capital stock of $5000. Mr. W. E. Jenkinson is president. 


HENDERSON, S. C.—An important concern has recently been chartered 
at Henderson having the privilege of buying up all of the telephone lines in 
North Carolina. The company is known as the Home Telephone & Telepragh 
Company and has an authorized capital of $500,000, of which over $200,000 
has been subscribed. W. T. Gentry, of Atlanta, is one of the largest stock- 
holders. The company proposes to make a great combination of telephone and 
possibly of telegraph lines. 

CLARKSVILLE, TENN.—The capital stock of the Clarksville Home Tele- 
phone Company has been increased from $100,000 to $150,000. The company 
is extending its lines throughout this and adjacent counties. 

TEXARKANA, TEX.—The New Long Distance Telephone Company has 
been incorporated with a capital stock of $200,000. J. B. King is one of the 
directors. 

SALT LAKE CITY, UTAH.—Extensive improvements are being made 
here in the system of the Rocky Mountain Bell Telephone Company. Under- 
ground cables are being substituted throughout the city for overhead single 
wires. 

McGAHEYSVILLE, VA.—The Stonewall Telephone Company has been in- 
corporated with a capital stock of $50,000. Mr. T. M. Armentrout is president. 

ROANOKE, VA.—The Bell Telephone Company proposes to put its wires 
in this city underground. It also proposes to erect a new exchange building, 
the total cost of these improvements being $100,000. 

MANCHESTER, VA.—The Common Council of Manchester has sold a tel- 
ephone franchise to the Southern Bell Telephone Company for $25, and an 
ordinance has been passed along lines previously agreed upon. The matter 
has been sent to the board for concurrence. 


MILWAUKEE, WIS.—The Badger-Farmers’ Telephone Company has been 
incorporated with a capital stock of $10,000. W. J. Whitehead is one of the 
directors. 
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HUDSON, WIS.—The Prentice Telephone Company has been incorporated 
with a capital stock of $5000. Mr. F. J. Carr is one of the directors. 

RIB LAKE, WIS.—The Rib Lake Telephone Company has been incor- 
porated with a capital stock of $5000. One of the directors is Mr. F. J. Carr. 

SHEBOYGAN, WIS.—The Northwestern Telephone Company, Sheboygan 
Falls and Sheboygan County Telephone exchanges were consolidated at a 
recent meeting. The new company will be known as the Citizens’ Telephone 
Company. The Sheboygan Falls exchange will be entirely rebuilt and the 
wires in all the main streets will be laid underground. 





ELECTRIC LIGHT AND POWER. 


FT. PAYNE, ALA.—H. R. Godfrey has petitioned the Board of Aldermen 
for a franchise to construct and operate an electric light plant. 


HARTSELLS, ALA.—The Shipp & Tapscott Mfg. Company has decided to 
construct an electric light plant in connection with its stave plant, and will 


probably supply the town with lights. 


SAUSALITO, CAL.—The Town Trustees have granted Thos. Frost a fran- 
chise for electric lighting. 


THOMASTON, CONN.—The buildings and machinery of the Thomaston 
Electric Lighting Company were destroyed by fire on Oct. 12. 

ATLANTA, GA.—The development of the immense water power at Dunlap 
Falls on the Chattahoochee river in Georgia is one of the biggest electrical 
developments in the State. The big dam, 300 feet long and costing $160,000 
when completed, will probably be finished in November. The estimated horse 
power to be developed is placed at 3500. Gen. A. J. Warren, of Ohio, has 
been the leading spirit in this undertaking. The new company expects also 
to have cars running between Dahlonega and Gainesville in one year. 

JONESBORO, IND.—It is reported that new equipment will be purchased 
for the electric light plant. L. Pemberton is superinterdent. 

FORTVILLE, IND.—The officers of the town government are negotiating 
with the city of Anderson for the sale of its old electric lighting plant to be 
removed and reinstalled here. This property will make an excellent plant 
for Fortville which is rapidly becoming a resident locality for Indianapolis 
business men. 

BEDFORD, IND.—The Indian Falls Hydraulic Company has been incor- 
porated, to construct a dam across White River at Indian Falls, to utilize 
and generate hydraulic and other power for a railway proposed between 
Shoals, Indian Springs and West Baden. Wm. L. Story, Harry H. Cooke 
and A. F. Story are among the incorporators. 

LOGAN, IA.—The Electric Light, Heat & Power Company, of Missouri 
Valley, has asked the City Council for a twenty-five-year extension of its 
franchise. The company contemplates an issue of bonds to build a $30,000 
gas plant. 

CURRIE, MINN.—Bids will be received Nov. 6 by the Village Council for 
$2500 bonds to be used for constructing an electric lighting plant. C. H. 
Cooper is Village Recorder. 

SANTA FE, N. M.—It is stated that the water works and the electric light 
plant of the Santa Fe Water & Light Company are to be improved. : 

MOHAWK, N. Y.—The citizens have voted to issue $30,000 bonds to be 
used for constructing an electric light plant and improving the water works. 

BROOKHAVEN, N. Y.—The Brookhaven Electric Light Company, of 
Brookhaven, N. Y., has been incorporated; capital, $10,000. Directors: C. 
A. Squires, O. T. Fanning and Thomas O’Donnell, Port Jefferson. 

LANGDON, N. D.—It is proposed to remove the electric light plant to the 
new city hall, and install a new outfit. 

COLUMBIANA, OHIO.—It is proposed to install an arc light system for 
the lighting of the village streets. 

WOODSFIELD, OHIO.—The Woodsfield Heat & Light Company has been 
incorporated with $25,000 capital stock, and will build a lighting plant. 

MANSFIELD, OHIO,—The Mansfield Electric Light & Power Company 
has elected the following-named directors: W. C. Hedges, W. S. Kerr, E. H. 
Keiser, J. S. Hedges, H. M. Weaver, C. W. Upson and C. N. Gaumer. 

WEST CHESTER, PA.—There is a movement here looking to the con- 
struction of a municipal electric light plant. 

YORK, PA.—The Edison Electric Company has secured the contract to 
light the streets for one year at 11 cts. per light per night. 

EL PASO, TEX.—The capacity of the electric light and power plant here 
is to be increased. 

VENUS, TEX.—The Merchants’ Association is interested in the construction 
of water works and an electric light plant. 

SALT LAKE CITY, UTAH.—The Utah Light & Power Company has made 
arrangements to secure additional power for its plant by the construction of 
a transmission line from the plant of the Utah Sugar Company on Bear 
River. The transmission line will be 45 miles in length and will connect with 
the company’s plant at Ogden. 

WILLIAMSBURG, VA.—An electric light plant, to cost about $5000, is 
being installed at William and Mary College at Williamsburg. 

RICHMOND, VA.—A franchise for an electric light and power plant has 
been granted to the Merchants’ Co-operative Light & Power Company, of 
which Samuel Cohen is treasurer. 


SEATTLE, WASH.—New bids will be received by the Board of Public 
Works on Oct. 31 for generators for the municipal electric light plant. 

NEENAH, WIS.—The city officials are discussing the proposition of building 
a municipal plant to furnish both gas and electric light. 
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THE ELECTRIC RAILWAY. 


CANTON, ILL.—Incorporation papers have been granted to the Illinois Cen- 
tral Electric Railway Company to construct a street railroad at Canton, and 
interurban roads branching from that city. The incorporators are Joseph 
David, of Cleveland, Ohio; James H. Lawrence, James S. Hopkins, Fred A. 
Dolph and David J. Peffers. 


CHARLESTON, ILL.—The organization of the Charleston, Champaign & 
Northern Interurban Traction Company has been effected by the election of 
eighteen directors and officers for one year. The officers are: President, Dr. 
W. R. Patton; vice-president, W. F. Jenkins; secretary, S. S. Anderson; treas- 
urer, George W. Gray. The company is incorporated for $5,000, and its object 
is to build an electric line to Homer, in Champaign County. 


DANVILLE, ILL.—Articles of incorporation of the Hoopeston Street Rail- 
way & Light Company have been filed. The directors are James H. Dyer, John 
L. Hamilton, Alfred H. Trego, Charles S. Crary, J. S. McFerren and Charles 
A. Allen, all of Hoopeston. The charter entitles the company to operate an 
electric street railway system in the city of Hoopeston and to manufacture gas, 
coke, tar, electricity or steam for the use of fuel, light or motive power. 


VINCENNES, IND.—The Vincennes Street Railway has been sold to the E. 
M. Dean syndicate, of Grand Rapids, Mich., for $100,000. 


WABASH, IND.—The consolidation of the Fort Wayne & Southwestern 
Railway, operating between this city and Fort Wayne, and the Logansport & 
Wabash Valley Company, operating between this city and Logansport, has been 
consummated by the organization of a new company to take over the two 
properties, and stock and securities of the consolidated company will be issued 
for the stock of the old corporation. 


COLUMBUS, OHIO.—The Toledo, Columbus & Cincinnati Railway Com- 
pany has been incorporated with $10,000 capital stock, by T. A. Wright, H. C. 
Headlee, F. J. Bulack, C. L. Held and H. J. Jarvis. 


SALEM, OHIO.—The Salem & Eastern Railroad Company has been in- 
corporated, with $5000 capital, by E. S. Cook, F. S. McGowan, T. T. Brewer, 
J. W. Tyler and L. M. Fowler, of Cleveland. It is the intention to build a 
road from Sebring to East Palestine by way of Salem and from Salem to 
Lisbon. 


TIFFIN, OHIO.—The City Council has granted a twenty-five-year franchise 
to the Tiffin Electric Railway & Power Company; also a twenty-five-year fran- 
chise to the Tiffin Edison Electric Illuminating Company. Both are owned 
by the same people. A project is on foot to merge the two interests and con- 
struct an interurban line from Tiffin to Fremont. 

CINCINNATI, OHIO.—The Cincinnati, Milford & Loveland Traction Com- 
pany has elected officers as follows: B. H. Kroger, president; Thorne Baker, 
vice-president; J. N. Roberts, secretary; L. J. Van Lahr, treasurer. The com- 
pany has about completed the construction of the first eight miles of its road 
from Hyde Park to Milford. Power will be furnishel temporarily by the 
Cincinnati, Georgetown & Portsmouth Railway from its station at Olive Branch. 


LANCASTER, PA.—The charter of the Lancaster & Eastern Street Rail- 
way Company has been filed. The capital stock is $48,000, and this will be 
increased as soon as the right of way is secured. The officers are: President, 
Samuel R. Slaymaker; secretary, Milo B. Herr; treasurer, Joseph H. Esben- 
shade. 


TRENTON, TENN.—The Gibson County Construction Company has been 
organized to construct an electric railway from Trenton to Eaton, Brazil and 
Gibson Wells. The projected route is about 17 miles long. In the next few 
days parties will survey the route. 


MEMPHIS, TENN.—The Shelby County Traction Company has filed ap- 
plication for a charter for the purpose of building an interurban railway con- 
necting Memphis and Colliersville, Tenn., a distance of 25 miles, and fur- 
nishing electric lights to all towns and homes between the two places. The 
nominal capitalization is $50,000, though $200,000 will be used. 


DYERSBURG, TENN.—The Tennessee Western Railroad Company, which 
proposes to build and operate an electric railway from Dyersburg to Hum- 
boldt, has organized by the election of W. H. Skivington, president; James 
S. Brown, vice-president; H. E. Nichols, secretary. The company was 
formed in July and authorized to issue $10,000 capital stock. It has been 
agreed to make application for an amendment to the charter so as to authorize 
an increase of capital stock of $2,000,000. The routes have been surveyed, and 
it is estimated that it will cost $1,500,000 to construct and equip the road. 

MORGANTOWN, W. VA.—A trolley line between Morgantown and Fair- 
mont had its beginning recently in the purchase of the West Side line of the 
Union Utility Company by the Fairmont, Morgantown & Cheat River Com- 


pany. The line is now two miles long, and Senator Elkins says it will be 
extended at once. . 





LEGAL. 





SUBMARINE BOAT SUIT.—The Electric Boat Company of New Jersey 
has brought suit in the United States Court at Hartford, Conn., against the 
Lake Torpedo Boat Company, of Bridgeport. The complainant asks for 
$100,000 damages or more and an injunction for an alleged infringement of 
patent in the manufacture of submarine boats. According to the complaint, 
John P. Holland, of Newark, N. J., is the inventor of a submarine boat and 
the exclusive rights of building and sale were given by the inventor to the 
company that brings this suit. An injunction is asked for and damages of 
$100,000. 

AUTOMOBILE LITIGATION.—Suit has been filed in the United’ States 
Circuit Court, in the southern district of New York, by the Electric Vehicle 
Company against C. A. Duerr & Company and the Ford Motor Company, 
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under the Selden patent controlling all gasoline automobiles. This is the 
sixth suit under the pioneer Selden patent said to cover all gasoline auto- 
mobiles. The other five, filed during the past 3% years, have all terminated, 
the decrees entered in all of them sustained the patent. Before the Electric 
Vehicle Company acquired its control of the Selden patents, patent searches 
were made all over Europe, as well as the United States, and the results of 
the search being submitted to lawyers familiar with patents in the United 
States, it was in view of their report that the Vehicle Company acquired the 
exclusive license. In the present suit, Messrs. Betts, Betts, Sheffield & Betts 
are the complainant solicitors, while Frederick H. Betts and Wm. A. Redding 
are of counsel, the same who have successfully conducted the previous suits. 
It is understood that all such suits are to be defended by the Patent Title 
and Guarantee Company on behalf of the “independents” in the automobile 
field. 

CITY LIGHTING CONTRACTS.—In the Supreme Court of Pennsylvania, 
in the appealed case of the Borough of Lansdowne vs. the Citizens’ Electric 
Light & Power Company, of that place, the following points were made as 
to the validity of an acceptance of lighting contract: 1. Where an electric light 
company offers to do the public lighting for a borough, and the borough ac- 
cepts the offer within the time stipulated for such acceptance, and the com- 
pany thereafter takes certain steps as if to carry out the contract, the company 
is bound thereby, though the borough, between the date of the offer and the 
time of the acceptance, advertised and received bids for the public lighting. 
2. Where a borough council is authorized by ordinance to contract for the 
public lighting, the action of the council in accepting a bid thereunder is 
ministerial, and not such an enactment or ordinance as must be recorded in 
the ordinance book, and advertised under the act. 3. The bid of an electric 
light company for the public lighting of a borough was accepted by a reso- 
lution of the council, which contemplated the execution of a formal contract. 
The company sent a form of agreement, acceptable to the solicitor of the bor- 
ough, who thereupon prepared the agreement as desired by the company, and 
delivered it to its general manager. It was held that the agreement was bind- 
ing ox the company, though not executed by it. 





PERSONAL. 





MR. S. M. RUST, superintendent and 
manager of the Miami Light, Heat & 
Power Company, of Piqua, Ohio, has 
been elected president of the Ohio Elec- 
tric Light Association, as was an- 
nounced in these columns last week in 
connection with the annual convention 
at Columbus. Mr. Rust has been an 
active member of the Association since 
it was started and has taken an enthu- 
siastic interest in its affairs. He has 
been engaged in central station work 
for the past sixteen years and with the 
Piqua plant for the last twelve years. 
This system is one of the most exten 
sive and best managed in the State and 
Mr. Rust’s efforts there have been 
crowned with very satisfactory results 
alike to the company and himself. S. M. RUST. 





MR. S. L. BARRIETT, the subject 
of this sketch, is the designer of the 
well known Cincinnati motor, and has 
been identified with the design of elec- 
tric motors for many years. In 1889 
he patented the automatic magnetic re- 
lease starting box that is so extensive- 
ly used on electric motors to-day, and 
in 1890 he patented the self-oiling bear- 
ing, which also accompanies modern 
electric motors. Mr. Barriett, while as- 
sociated with the Sprague Electric Com- 
pany, worked out various controlling 
devices for that company. In 1896 he 
left the Sprague Company and_ took 
charge of the tool designing at West 
Point Foundry, and was shortly after 
promoted to master mechanic and had 
charge of the work during the late 
Spanish-American war, where he againearned a reputation as an organizer and 
economizer in the manufacture of projectiles. Mr. Barriett resigned his posi- 
tion at West Point Foundry shortly after the war, went to Cincinnati, and 
organized the Cincinnati Electric Motor Company. He devoted over two 
years in designing special tools and machinery for the manufacture of. elec- 
tric motors, ranging from % to 10-hp. The Cincinnati Electric Motor Com- 
pany has met with much success, due to the efforts of Mr. Barriett. At a 
meeting held on July 1st, 1903, it was decided to change the name of the 
Cincinnati Electric Motor Company to the Barriett Electric Company, which 
will manufacture the Cincinnati motor, also a new motor which Mr. Barriett 
is now designing, and which will be called the “‘Barriett motor.” Mr. Bar- 
riett’s productions have already become widely known outside Cincinnati, 
and an agency has recently been opened in New York City for his motors. 
Mr. Barriett is also an expert telegrapher and the inventor of several tele- 
phone devices. 


MR. R. R. HAMBLIN has tendered his resignation as general manager of 
the Toledo Home Telephone Company. 
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DR. HANS GOLDSCHMIDT, of Essen, Germany, discoverer of the re- 
markable ‘“‘Thermit” process of welding, will arrive this week on a short 
visit to the United States. 


MR. R. LESTER THAYER has recently taken the management of the new 
Chicago office of the Triumph Electric Company with headquarters at 1600 
Tribune Building, that city. 


COMR. BRADLEY A. FISKE contributes to the latest issue of the pro- 
ceedings of the U. S. Naval Institute articles on the Fiske semaphore system 
and a naval telescope and mount. 

MR. GEORGE W. COLLES, M. Am. Soc. M. E., has resigned his position 
as chief engineer of Marion & Marion, Montreal, and has opened an office 
as consulting mechanical and electrical engineer in Milwaukee, Wis. 


MR. BURCHAM HARDING, for several years with the Westinghouse Elec- 
tric & Mfg. Company, has resigned his position to become manager of the 
local office of a leading real estate company, of Pittsburg, Pa. 


MR. ENOCH MOORE, JR., formerly with the Moore & Sons Ship Build- 
ing Company, has severed his connection with that company and is now as- 
sociated with the Morris Electric Company, of Wilmington, Del. 


IMR. FRANK G. BOLLES, who has been abroad in the interests of the 
Bullock Electric Manufacturing Company, of whose export and foreign de- 
partment he is manager, has recently returned home to Cincinnati. 


MR. H. B. HEWITT, the Missouri representative of the Stromberg-Carl- 
son Telephone Mfg. Company, of Chicago, was located hitherto at Keiths- 
burg, IIl., but will now have his office permanently at Chillicothe, Mo. 


MR. E. H. MULLIN, of the General Electric Company, has been nominated 
by President Carty to fill a vacancy in the board of the New York Electrical 
Society, as vice-president, and has been duly elected by the members. 

PRES. F. P. FISH, of the American Telephone & Telegraph Company, is 
now visiting the west, making one of those periodical trips of inspection he 
has instituted with so much profit to the activity and homogeneity of the 
Bell telephone system. 

MR. C. H. HINES, electrical engineer of the Canadian Pacific Railroad 
shops, etc., has been making a visit to this country, and was in New York 
this week. The C. P. R. is a progressive institution and is now going in for 
a general equipment of its big machine shops with electric drive and light. 


MR. R. J. RUSSELL, of St. Louis, has severed his connection with the 
Wagner Electric Mfg. Company as assistant manager of sales, and has 
accepted the position of business and sales manager of the H. E. Lindsey 
Electrical Supply Company, which is not only engaged in the supply trade, 
but manufactures alternating current ceiling fan motors. 

MR. WALTON E. NIMS has purchased the stock that was formerly owned 
by the Waterloo & Cedar Falls Electric Light Company, of Cedar Falls, Ia. 
He has been associated with the company for some years past, and will now 
devote himself to the supply trade. He will carry on his office with the Elec- 
tric Light Company at the Cedar Falls National Bank Building. 

MR. A. W. FIELD, general manager and secretary of the Columbus Edison 
Electric Light Company, has resigned, to take effect November 1. The com- 
pany has recently passed into the control of the Columbus Railway & Light 
Company, a holding company, and Mr. Field’s work will be handled by Mr. 
L. G. White, assistant general superintendent of that company. 

MR. HENRY EDMONDS, who is well-known in electrical circles in this 
country, is now here again from England, with his family. It is fourteen years 
since Mr. Edmonds was last in New York, and he naturally notes many evi- 
ences of growth. Mr. Edmonds is staying at the Holland House, this 
city, and hopes to see as many of his old friends as possible before returning 
to London. 

DR. LEONARD F. PITKIN, surgeon of the Interborough Rapid Transit 
Company, has just completed the collection of data for a series of articles 
in one of the medical journals and for a report to his company on the abuse 
of the law under which actions for damages as the result of personal in- 
juries are brought against the surface and elevated railroads in this city; as 
a record of “graft” it is unique. 


MR. W. L. ELKINS.—A special telegram from Philadelphia, of October 
26, says: The condition of William L. Elkins, the multi-millionaire an dstreet 
railway promoter, who is dangerously ill at his home here, is reported to-day 
to be slightly improved. The report that surgeons had found it necessary to 
amputate the patient’s leg in order to check the spread of gangrene was 
positively denied by members of the family. 


MR. E. B. RAYMOND.—A new office has been created at Schenectady by 
the General Electric Company, namely that of general superintendent of the 
works. The first incumbent is Mr. E. B. Raymond with H. Farquhar, W. S. 
Clark and J. F. Madgett as assistants. Mr. Raymond is no newcomer, having 
been the Thomson-Houston Company in Lynn until the consolidation, when 
he went first to Chicago for the General Electric Company and afterwards 
to their Schenectady works. 


MR. A. K. WARREN, E. E., of thiscity, son of the late Rev. Dr. E. Wal- 
pole Warren and grandson of the famous author of “Ten Thousand A Year,” 
has been willed by his father the manuscript of that novel which once made 
so great a sensation in the English literary world, and which has been pop- 
ular ever since. In case of sale, the British Museum is to have the first op- 
portunity to acquire the manuscript. It is interesting. to note the coincidence 
that with the consent of the family, a revised edition of the story is now 
being brought out. 


MR. F. B. DUNCAN has recently been appointed manager of the Akron 
Electrical Manufacturing Company. About two years ago, Mr. Duncan re- 
signed his position of general superintendent, which he held for about five 
years with the Northern Electrical Manufacturing Company, Madison, Wis., 
to accept a similar position in the Akron Company and his present promotion 
is an evidence of the company’s appreciation of his services. During his 
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connection with the Akron Company, he has redesigned their entire line of 
machines and the growth of business has been notable. 

MR. NORMAN G. KENAN has been elected president of the Cincinnati 
Gas & Electric Company, of Cincinnati, succeeding General Andrew Hicken- 
looper who resigned May 21, 1903, on account of ill health, Mr. Kenan has 
been vice-president of the company for several years and has practically 
grown up with the company, having become identified with the old gas com- 
pany in 1868. In 1890 Mr. Kenan supervised the erection of the first lighting 
station installed by the Cincinnati Gas & Electric Company and he has been 
active in the management of the electric lighting end of the business since 
that time. 

DR. F. B. HERZOG has enjoyed a growing reputation as a pastellist, in 
artistic circles, and some of his work, notably the “Diana,” has been seen at 
the National Arts Club and reproduced. The meeting of the American Insti- 
tute of Electrical Engineers was held in the Carnegie Building last week, 
and as Dr. Herzog has a studio there, the opportunity was also afforded a few 
of his engineering friends to note the excellence of his work in this direction. 
As an amateur, Dr. Herzog has long devoted a good deal of time to art, 
dating back to the old undergraduate days when his facile pencil adorned the 
pages of the “Columbia Spectator.” 

MR. W. O. WOOD, general superintendent of the Rapid Railway system, 
of Detroit, Mich., part of the Detroit United Railway Company, has been 
appointed superintendent of the elevated division of the Brooklyn Rapid Tran- 
sit Company, of Brooklyn, N. Y., in place of Mr. Geo. W. Edwards, who has 
resigned. Mr. Wood was for ten years connected with the Illinois Central 
Railroad as train master and secretary to the second vice-president and pre- 
viously five years with the Louisville & Nashville Railroad. Mr. Wood 
will apply to the Brooklyn elevated lines the merit system of discipline re- 
cently adopted by the company, and work out a standard system of train 
despatching. 

MR. L. M. HANCOCK, general superintendent of the Bay Counties Elec- 
tric Power Company, California, has been appointed by the New Zealand gov- 
ernment to inquire into the subject of the utilization of the water powers of 
the colony. Private advices from that part of the world state that the minister 
of public works has declared that in a short time 75 per cent. of the machinery 
now operated by steam power throughout New Zealand would be driven by 
electricity. As previously mentioned in these columns, another Californian 
engineer, Mr. E. E. Stark, of the Bay Counties Company, has been selected 
as electrical expert by the Waipori Falls Electric Power Company, Limited, 
one of the largest projects of its description in the Antipodes. 


DR. W. J. MORTON contributed recently to the International Journal of 
Surgery a valuable paper on the treatment of cancer by the Roentgen ray, 
with remarks on the use of radium. This has now been reprinted in pamphlet 
form rendering it more accessible. Dr. Morton has been one of the first to 
work in this country with the ray and to take up the study of radium. Details 
are given of some notable tests and applications, and some of the radiographs 
are striking. Dr. Morton sums up the situation as follows: “It is the writer’s 
belief that in no branch of the practice of medicine or surgery is expert 
knowledge more essential than in radiotherapy, and that a great number of 
the failures to succeed must be attributed to the indiscriminate and thought- 
less manner in which the treatment has been applied. Under the best manage- 
ment it is only too clear that a universally applicable panacea for this dread 
disease has not been discovered as yet, but certainly in radiotherapy there 
probably exists to-day a greater chance of cure in the average cases of cancer 
than in any other known procedure whether medical or surgical.” 


Trade Hotes. 


WIRT ELECTRIC COMPANY has removed its New York office to No. 
26 Cortlandt Street, the Havemeyer Building. 


ITALIAN ADDRESS.—The Societa Lombarda per distribuzione di energia 
elettrica, of Milan, Italy, requests us to note that it has changed its address 
in that city to Via Principe Umberto 17. 

TWENTY-FIRST OIL FILTER ORDER.—The Burt Mfg. Co., Akron, 
Ohio, recently received the twenty-first order from the American Sheet Steel 
Co., New York, N. Y., for Cross oil filters. 


WARNER ARC LAMPS.—Mr. W. F. Warner, Muncie, Ind., in an illus- 
trated circular on the subject of his arc lamps states that the city of Muncie 
is entirely lighted with his enclosed series type, 230 in all being used. 


CLEVELAND CRANE & CAR COMPANY, Wickliffe, Ohio, issues bulle- 
tins with illustrated text in regard to its electric traveling cranes, and hand 
and electric jib, post and car crane types. Another bulletin deals with its 
Armington electric hoists. 

EMERSON MOTORS.—A pocket price-list folder has been issued on its 
automatic start induction motors by the Emerson Electric Manufacturing Com- 
pany, St. Louis. It covers such motors in sizes from 1-20 to %4-hp as listed 
in its bulletins which give fuller details. 

STANLEY & PATTERSON, 93 Liberty Street, New York City, call atten- 
tion to the fact that they are carrying on a department devoted exclusively 
to electrical engineering, electrical construction and repair work, in connec- 
tion with their manufacturing and supply business, 

THE SCHOENMAN ELECTRIC MFG. COMPANY, Pittsburg, Pa., re- 
cently published a catalogue in booklet form showing illustrations of the vari- 
ous types of switches which it builds as well as some of its recent switch- 
board work. Prices are given in tabular form for all capacities between 25 
and 2000 amperes. 

H. B. COHO & COMPANY, contracting engineers, have issued from their 
headquarters, 114 Liberty Street, New York City, a neat little pamphlet illus- 
trative and descriptive of their plans, methods and work. The company 
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makes complete installations of steam and hydraulic electrical plants, etc., and 
invites correspondence. 

McLEOD, WARD & COMPANY, of New York City, inform use that H. 
P. White Company, of Philadelphia, Pa., will be their representative for 
Pennsylvania, and will carry a stock of their well-known electric lighting 
specialties in Philadelphia so as to be able to make prompt shipments on all 
orders in that territory. 

BRYAN-MARSH LAMPS.—The Ewing-Merkle Electric Company, of St. 
Louis, Mo., has recently issued some excellent trade literature in regard to the 
new Imperial lamps of the Bryan-Marsh Company, and also with regard to 
the Jandus enclosed arc lamp which it handles. This pushing concern is earn- 
ing the good will of its customers by active attention to orders, at lowest 
prices. 

CRESCENT ELECTRICAL MFG. COMPANY.—A twenty-four page cat- 
alogue of envelope size issued by the Crescent Electrical Mfg. Company, 
Rochester, N. Y., shows illustrations and prices of its complete line of 
switches, cut-outs, porcelain sockets and other electrical supplies. The cata- 
logue is very attractively gotten up and will be sent to anyone who is in- 
terested. 

THE ALLEN SOLDERING STICK is made in Chicago by L. B. Allen & 
Company. It is a good soldering stick and has found very much commenda- 
tion. The operations of the company are to be extended by pushing this com- 
modity very vigorously and a sole New York agent who has been appointed in 
Mr. Francis Granger, 26 Cortlandt St. It will work in very well with the 
other specialties which Mr. Granger handles. 


CROCKER-WHEELER COMPANY, Ampere, N. J., devotes its Bulletin 
No. 38 of October to small motors, designated as type L., and to dynamos 
of the same general type and class. They are intended for direct belt or 
gear driving, and the motor sizes range from % up to 3-hp. The various 
sizes and outputs meet any condition requiring small power and high econ- 
omy. The apparatus is illustrated and described in detail. 


ADAMS-BAGNALL.—The Adams-Bagnall Electric Company, manufactur- 
ers of arc lamps, of Cleveland, Ohio, opened a branch office at Atlanta, Ga., in 
order to get into closer touch with the electrical trade in that part of the 
country, from which it is receiving large orders. Mr. A. J. Mitchell, its spe- 
cial agent, has opened headquarters at 323-4 Empire Building, Atlanta, and 
invites correspondence and inquiries there from Southern purchasers of arc 
lamps. 

THE YOST ELECTRIC MANUFACTURING COMPANY, of Toledo, 
Ohio, is preparing to build a new addition to its factory which will more than 
double its floor space. The demand for Yost specialties has increased so 
rapidly that at no time since the first of the year has the company been 
able to keep up with its orders. Last May the company erected a large addition 
to its plant, but even this did not suffice to take care of the increased 
business. 

STOW MFG. COMPANY, of Binghamton, N. Y., has .issued in its Bulle- 
tin No. 52, a very thorough account of the Stow multispeed motors and 
their varied applications. A number of excellent cuts bring to notice the dif- 
ferent types, and the text gives a clear and interesting description of the fea- 
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tures embraced in their ingenious method of varying the field strength by 
the plunger core working in the pole piece. The pamphlet illustrates both 
bipolar and multipolar machines. 


FORT WAYNE ELECTRIC WORKS, of Fort Wayne, Ind., have issued 
Bulletin No. 1048 in regard to their belted direct current generators; catalogue 
of parts No. 2007 devoted to type C. direct-current Wood arc lamps; and a 
pamphlet on transformer insulation by Mr. E. A. Wagner, a feature of the 
latter being two-color cuts showing the difference between transformer coils 
that are untreated and those that are made compact and solid by the vacuum 
drying process adopted by the concern. 


THE H. T. PAISTE COMPANY, Philadelphia, reports most gratifying 
sales for its 3-screw fixture sockets. The many advantages of the use of this 
socket, in its holding together under all sorts of strains in places such as 
trolley and railway cars, where some such extra fastening is necessary, are 
being appreciated by the trade. The company has just completed shipment of 
its large order for the U. S. Government Printing Office, Washington, D. C. 
This contract particularly specified these sockets as being able to stand the 
vibration of the building, due to the running of the large presses. 


THE KANSAS CITY & OLATHE ROAD, now in process of construction, 
is using a special cedar tie that is proving very satisfactory, as regards both 
price and wearing qualities. The grade is the same as that used by all 
“steam” roads, the only difference being that the tie is slightly smaller. The 
much lower price, however, enables the road to space the ties close together 
and still have a cheaper, but no less durable road bed than if the larger tie 
were used. The ties are being furnished in large lots by the Maltby Lumber 
Company, of Bay City, Michigan, some 50 cars having gone forward in the 
last three weeks. 


CORRESPONDENCE SCHOOL TUITION.—A notable instance of the 
efficiency of the modern correspondence school in aiding students to solve 
problems in actual work was given recently in Cleveland, Ohio. Mr. George 
F. Tinkham, for a number of years the engineer of the Upson Nut Company, 
has, through native skill and knowledge gained by correspondence study, 
invented and patented a hydro-carbon device for increasing the efficiency of a 
brick furnace. It was decided by the officers of the company to determine, by 
actual test, the merits of the two systems on two of the seven boilers of the 
plant using this device. Agreeing to this trial of his invention, Mr. Tinkham 
immediately wrote to the American School of Correspondence who suggested 
Mr. Carl S. Dow, chief of the Department of Mechanical Engineering, as a 
man best fitted to give an impartial judgment in the matter and look out for 
his interests. Upon his request Mr. Dow immediately proceeded to Cleveland 
and gave his whole time for four days to the test. By means of this device 
steam is taken from the boiler and conducted through the fire-brick setting 
to the furnace. It is claimed by the inventor that the steam is superheated 
and then broken up into its elements, hydrogen and oxygen. ‘This superheating 
is accomplished by the intense heat of the incandescent fire-brick and by flow- 
ing from a % inch pipe through small holes 5-22 inch in diameter. Accord- 
ing to his own statement, Mr. Tinkham owes nearly all his knowledge of the 
theory of engineering to his courses with the American School of Correspond- 
ence. His schooling ending when he was eleven years old, and he took up 
correspondence work at the age of forty-six. 








UNITED STATES PATENTS ISSUED OCTOBER 20, 1903. 
[Conducted by Wm. A. Rosenbaum, Patent Attorney, 140 Nassau St., N. Y.] 


741,325. MOTOR; Sabin A. Gibbs, Tacoma, Wash. App. filed Jan. 5, 1903. 
The motor consists of a series of coils arranged around a center and 
having a track running through them upon which is supported an iron 
ring-core. As the coils are successively energized, the core rotates and its 
motion is taken off at the periphery by gears. 

741,613. THIRD RAIL CONDUCTOR; Frank T. Bailey and Charles S. 
Mickey, Baltimore, Md. App. filed March 4, 1903. Conductor bars are 
set edgewise in a grooved insulating string piece. 

741,622. SYSTEM OF WIRELESS TELEGRAPHY: Sidney G. Brown, 
Bournemouth, England. App. filed Jan. 23, 1900. A parabolic mirror 
comprising parallel wires adapted to reflect the waves in a definite direc- 
tion, is used in connection with a generator of etheric waves. 

741,623. ELECTRIC SHOE; John S. Busky, Jr., New York, N. Y. App. 
filed July 18, 1903. A small secondary cell is inserted in the heel of the 
shoe and is charged by a last or tree containing a primary battery and 
having terminals which touch those of the secondary battery when it is 
inserted in the shoe. 

741,631. CONTINUOUS POWER CHAIN OF WATER-LIFTS; George A. 
Crofutt, Hoboken, N. J. App. filed Jan. 29, 1901. A number of pumps 
located over a district to be irrigated, are driven by individual electric 
motors connected to a common circuit; the motors are individually 
started and stopped automatically by the level of water in the wells. 

741,632. WATER LIFT FOR IRRIGATION; George A. Crofutt, Hoboken, 
N. J. App. filed Jan. 29, 1901. Relates to the construction of the auto- 
matic mechanism applied to each pump referred to in the preceding patent. 

741,662. ELECTRIC HEATER FOR CARS; Edwin M. Herr, Pittsburg, Pa. 
App. filed Feb. 14, 1901. The heating coil serves at the same time as a 
motor controlling resistance and can be readily moved from its position 
inside of the car to another outside thereof, depending upon whether it is 
desired to heat the car or not. 

741,665. DIRECT AND ALTERNATING CURRENT REVERSE MECH- 
ANISM FOR ELECTRIC GENERATORS; Oliver Higgins, Napoleon, 
Ohio. App. filed June 2, 1903. The magneto-machine is constructed so 
that by turning the crank in one direction a_ continuous current will be 
sent over a telephone line to call central office only, while by turnin 
the crank in the opposite direction an alternating current is generate 
to call any particular station on the line. 

741,675. ACCUMULATOR; William Kennedy-Laurie Dickson, London, Eng- 
land. App. filed May 16, 1901. (See page 724.) 

741,676. ARMATURE FOR ELECTRIC MOTORS AND GENERATORS; 
Charles D. Knight, Milwaukee, Wis. App. filed Jan. 2, 1903. Consists 
in a peculiar dovetailed connection between the spider and the inner 
surface of a laminated ring armature. 


741,689. SUGAR-MAKING; Martin Hocker Miller, Wiarton, Canada. App. 
filed Nov. 24, 1902. (See page 723.) 

741,690.  WATER-PURIFIER; Oscar M. R. Moller, C h i 

- mark. App. filed Jan. 27, 1903. (See page 723.) va oe 

741,713. CIRCUITS AND APPARATUS FOR TELEPHONE } ‘ 
BOARDS; Spencer B. Prentiss, Washington, D. C. App. led tar 
1901. 

741,719. ELECTRIC RAILWAY; Frederick W. Rockler New York, N. Y. 
App. filed May 6, 1903. A spring arranged to regulate the friction be- 
tween the contact shoe and third rail. 

741,735. INDICATING SYSTEM AND TIME BEATER; Willi 

7 Great Barrington, Mass. App. filed Feb. 14, 1903. A coil ae 
one direction by passing a current through it and in the opposite direction 
oy 8 soneamt the current is automatically controlled so that the device 
wi eat time. 


741,741. MEANS FOR ‘THE ATTACHMENT OF INCANDES 
LAMPS; William C. Tregoing, Hartford, Conn. App. filed July aes 
A receptacle of that type in which an inner piece carrying the contacts 
is applied to the face of the molding, so that the wires can run over it 
without being cut, and an outer piece or cap to cover the inner piece and 
protect the contacts. 


741,744. AUTOMATIC SWITCH; Melvin D. Van Why, East Stroudst i 
Pa. App. filed April 1, 1903. A device for locking and unlocking “6 
switch throwing mechanism from the car or train. 


741,759. OVERFLOW ALARM; Wilbert J. Bishop, Buffalo, N. Y. App. 
filed June 4, 1903. An alarm actuated by a float. 


741,767, COHERER FOR WIRELESS SIGNALING; Thomas E. Clark, De- 
troit, Mich. App. filed Sept. 10, 1902. Details of construction relating 
to the metallic ends of the coherer tube and to spring clamps for holding 
the coherer in position. 


741,785. NON-ARCING CLAMP; Henry L. Fritze, Jersey City, N. J. 
App. filed March 6, 1903. An inclined clamp for trolley wires forming 
a hood to prevent ice from gathering on the wire. 


741,786. TROLLEY STAND; John J. Goodrich, Methuen, and James H. 
McPherson, Haverhill, Mass. App. filed Nov. 20, 1902. An arrangement 
of springs is used to keep the upward pressure on the pole uniform re- 
gardless of the angular position of the pole. 

741,796. MOTOR CONTROL; John D. Ihlder, Yonkers, N. Y. App. filed 
May 5, 1902. The starting resistance is controlled by a number of mag- 
nets arranged for a high time constant and operating successively, each 
magnet controlling the circuit of the magnet next to operate. 

741,804. CIRCUIT CONTROLLER; Adam Lungen, New York, N. Y. App. 
filed Nov. 13, 1902. A double push snap-switch designed for suspension 
from a flexible conductor. 
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er, Chicago, Ill. App. filed Feb. 4, 
741,814. AUTOMATIC RHEOSTAT; 
Mass. App. filed March 2, 1903. 
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741,325.—Motor. 


solenoid in such manner that the latter will have a comparatively short 
movement to cover a given number of contacts. 


741,825. INDICATING MECHANISM FOR SNAP SWITCHES; Charles 

G. Perkins, Hartford, Conn. App. filed Aug. 14, 1903. A method of 
connecting a dial plate to the shaft of snap-switches by an arrangement 
of rivets on the shaft engaging with a hub on the dial. 


741,837. CONTROLLING DEVICE FOR MOTOR VEHICLES; Joseph 
Sachs, Hartford, Conn. App. filed April 21, 1900. The weight of a 
person on the seat is required to make the controlling mechanism 
operative. 


741,839. AUTOMATIC RHEOSTAT; Alois B. Saliger, New York, N. Y. 
R p. filed March 14, 1903. Details of a rheostat operated by a solenoid 
wites action is resisted by a retarding fly. 





741,847. TELEPHONE SYSTEM; David F. Stakes, Philadelphia, Pa. App. 
filed Nov. 17, 1902. 
, 
741,631.—Continuous Power Chain of Water Lifts. 
741,853. _PUSH BUTTON ELECTRIC SWITCH; William C. Tregoing, 
Hartford, Conn. App. filed June 10, 1903. The poles of the switch are 


oscillated by a spring which is made tense by the reciprocation of push 
buttons. 


741,864. ELECTROLYTIC DECOMPOSITION ALKALINE SALTS; 
Meyer Wildermann, London, England. App. filed May 5, 1902 In 
order to successfully operate with a deep mercury seal ED the parti- 
tions of the cell, the amalgam in the decomposing compartment is mixed 
intimately with the mercury so that it will pass readily under the parti- 
tions into the combining compartment. 
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CENTRAL ENERGY TELEPHONE SYSTEM; Kempster B. Mil- 


ae W. Moore, Newton Highlands. 
he contacts are divided into two sets 
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741,895. MAGNETIC CLUTCH; Charles I. Earll, New York, N. Y. App. 
led April 17, 1903. The friction surfaces are drawn together by the 
combined action of magnetism and a screw connection with the shaft 





741,899: TELEPHONE SUB-STATION APPARATUS; Hart F. Farwell, 

hicago, Ill. App. filed Aug. 26, 1901. 

741,905. PUSH BUTTON; Edwin W. Ham, Worcester, Mass. App. filed 
Jan. 10, 1903. Details. 

741,924. ELECTRIC LAMP SOCKET; Mortimer Norden, New York, N. Y. 
App. filed Jan. 12, 1903. A receptacle in which engagement with the line 
conductors is made by two pointed screws entering an external flange 
in the porcelain around the outside of the socket. 

741,927. ELECTRIC HEATER; Edwin F. Porter, Boston, Mass. App. 
filed Jan. 21, 1899. Two heating resistances, one in series and the other 
in shunt with an electric motor coupled to a fan for blowing air through 
the resistances, suitable switches being used to control the current. 

741,945. BRUSH HOLDER FOR _DYNAMO ELECTRIC MACHINES; 
Milton E. Thompson, Ridgway, Pa. App. filed March 6, 1903. Details 
of construction. 

741,952. ELECTRIC SIGNALING SYSTEM FOR RAILROADS; James N. 
Baskett, Mexico, Mo. App. filed July 10, 1902. Details of a signal system. 

741,955. ELECTRIC RAILWAY SIGNAL; Howard Brooks, Wheaton, IIl. 
App. filed Nov. 14, 1902. Details. 

741,992. ELECTRIC JAIL ALARM; Robert F. Adams, Birmingham, Ala. 
(oon filed March 6, 1903. Details. 
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741,895.—Magnetic Clutch. 

741,995. ELECTRIC CAPSTAN; William D. Baldwin, New York, and Au- 
gust Sundh, Yonkers, N. Y. App. filed Jan. 20, 1902. The capstan is 
operated by two motors and a series-parallel controller. 

742,024. AUTOMATIC GAS LIGHTING APPARATUS; Barnett W. Har- 


ris, Waveland, Ind. App. filed Nov. 6, 1902. The gas is turned on and 
off and ignited at the burner by sending a puff of gas through the pipin 
—— which actuates electrical contacts contrelling the throw o 
the vaive. 


742,031. ELECTRICAL CONTROLLING APPARATUS; John D. Ihlder, 
onkers, N. Y. App. filed June 10, 1902. Details of construction of a 
switch designed especially for use with induction motors. 


742,065. METHOD OF DEVELOPING, RECORDING, OR TRANSMIT- 
TING GRAPHIC PROCESSES; Grant B. Rossman, New York, N. Y. 
App. filed Jan. 12, 1903. This patent and the one following it covers a 
system for transmitting autographic writings, pictures and other graphic 
processes by sending signals which indicate certain velocities of two move- 
ments of a pen at right angles to each other, which signals are received 
~— meron at the receiving stations to actuate the pen in accordance 
erewith. 


742,066. GEOMETRIC TELEGRAPH; Grant B. Rossman, New York, N. Y. 
App. filed Jan. 12, 1903. See preceding patent. 


742,073. ELECTRIC BURGLAR ALARM; Bernhard F. Schubert, Washing- 
ton, D. C. App. filed Feb. 18, 1903. Details. 
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741,995.—Electric Capstan. 


INSULATING FIXTURE STUD; Alexander C. Proudfit, New York, 
Y. App. filed Sept. 19, 1903. Details. 

UNLOADING APPARATUS; Charles P. Martin, Lemont Fur- 
nace, Pa. App. filed Sept. 24, 1901. A truck carrying a tilting track 
section can be run into line with the rails of other tracks, to receive 
from the latter a car to be carried to a dumping point. 

PROCESS OF SUGAR-MAKING; Martin Hocker Miller, Wiarton, 

Canada. App. filed June 3, 1902. (See page 723.) 

42,131. APPARATUS FOR ELECTROPLATING; Charles T. Pratt, Frank- 

fort, N. Y. App. filed July 6, 1903. (See page 723.) 








